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the  department : 

Explosions,  steam-boiler,  message  from  the  President,  trans- 
mitting the  report  of  the  commission  appointed  under  act  of 
March  3,  1873,  relative  to  the  causes  of 

F. 

Fees  of  customs  officers,  letter  from  Secretary  of  Treasury, 
transmitting  a  statement  of 

Fire,  security  of  public  buildings  against,  message  from  the 
President,  transmitting  report  of  the  commission  appointed 
to  examine  into  the  security  of,  in  the  city  of  Washington .. 

Fishery  Commission,  award  of  the  Halifax,  of  1877,  with  docu- 
ments and  proceedings  (3  volumes) 18, 

Flashing  Bay,  New  York,  letter  from  the  Secretary  of  War, 
transmitting  report  relative  to  improvement  of 

Forage,  letter  from  the  Secretary  of  War,  recommending  an 
amendment  of  the  statutes  in  relation  to  commutation  of. .. 

Foreign  relations,  papers  relating  to 

Appendix,  containing  correspondence  rela- 
tive to  the  improvement  of  commercial 
intercourse  between  the  United  States 
and  foreign  conntries,  preceded  by  a  list 
of  papers  and  followed  by  an  index  of  per- 
sons and  subjects 

Foreign  countries,  report  upon  the  commercial  relations  of  the 
United  States  with,  for  the  year  1877 

Fishery  Commission,  documents  and  proceedings  of  the  Hali- 
fax (3  vols.) 18, 

Forestry,  message  from  the  President  of  the  United   States, 
transmitting  a  special  report  upon  the  subject  of,  by  the 
Commissioner  of  Agricnlture 

Fort  Monroe,  Va.,  letter  from  the  Secretary  of  War,  recom- 
mending appropriations  for  six  new  buildings  at 

Frauds  in  customs  revenue,  letter  from  the  Secretary  of  the 
Treasury,  transmitting  draught  of  a  bill  to  prevent 

Freedmeu's  Hospital  and  Asylum,  report  upon  the  (vol.  1) 
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Fuel,  letter  from  the  Secretary  of  War,  recoDimeDdiog  an 
amendment  of  the  statates  in  relation  to  commutation  of 

G. 

Geological  and  geographical  snrveyB,  a  letter  from  the  Secre- 
tary of  the  Interior,  transmitting  a  report  of  Professor  Pow- 
ell in  regard  to,  in  response  to  a  resolution  of  the  House 

General  of  the  Army,  report  of  the  (vol.  1) 

General  Land  Office,  letter  from  the  Secretary  of  the  Interior 
concerning  deficiency  for  contingent  expeuses  of  the 


Volume. 


H. 

Halifax  Commission,  1877,  award  of  the  Fishery  Commission, 
documents  and  proceedings  of,  under  the  treaty  of  Washing- 

ington  of  May  8, 1871,  in  three  volumes 

Harbor  at  Cincinnati,  letter  from  the  Secretary  of  War,  trans 
mitting  a  report  of  engineer  concerning  protection 

of,  from  ice , 

Norfolk,  Hampton  River,  Pagan  Creek,  and  the 
Chickahominy  and  Blackwater  Rivers  in  Virginia, 
letter  from  the  Secretary  of  War,  transmitting  re- 
port of  engineer  on  improvement  of 

Hampton  River,  letter  of  Secretary  of  War,  transmitting  re- 
ports of  engineer  upon  the  improvement  of 

Hayden,  Professor  F.  V.,  preliminary  report  of  the  field-work  of 
the  United  States  geological  and  geographical  sarvey  of  the 

Territories  by 

Hot  Springs  (Arkansas)  Commission,  report  of  the 

Hurtt,  Captain  F.  W.,  assistant  quartermaster,  testimony  and 
papers  in  case  of,  transmitted  by  Secretary  of  War 

I. 

Illinois,  survey  of  lake-beds,  letter  from  Secretary  of  Interior 
in  response  to  a  resolution  of  the  House  in  reference  to  the 

survey  of 

Indian  Affairs,  report  of  the  Commissioner  of  (vol.  1) 

papers  accompanying 

report  of  the  Commissioner  of,  of  disbursements 
for  the  Indian  Department  for  year  ending 

June  30,  1877 

Indiana,  survey  of  lake-beds,  letter  from  Secretary  of  Interior 
in  response  to  a  resolution  of  the  House,  in  reference  to  the 

survey  of 

Indians,  letter  from  the  Secretary  of  War,  in  response  to  a  reso- 
lution of  the  House  concerning  the  protection  of  the 

residents  of  Colorado  against  the 

letter  from  the  Secretary  of  the  Interior  relative  to 
land-entries  by,  in  Michigan,  and  certain  frauds 

practiced  upon 

Informers,  letter  from  the  Secretary  of  the  Treasury,  trans- 
mitting a  detailed  report  of  the  sums  allowed  as  compensa- 
tion to  officers  of  customs  and 

Insane,  Government  Hospital  for,  report  of  the  operations  of, 

by  the  board  of  visitors  (vol.  1) 

Inspectors  of  customs,  letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  letter  from  Commissioner  of  Cnptoms  pro- 
posing an  alteration  of  certain  sections  of  the  Revised  Stat- 
utes fixing  the  compensation  of 

Interest  paid  to  national  banks,  letter  from  the  Secretary  of 
the  Treasury,  transmitting  a  statement  of  the  sums  paid  to.. 

Internal  Revenue,  Commissioner  of,  annual  report  of 

Interior  Department,  accountability  of   disbursing-clerk  of, 

letter  from  the  Secretary,  recommeud- 
iug  that  he  be  relieved 
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Subject. 


Interior   Department,  employes  who  have  served  in  the  mili- 
tary and  naval  service,  letter  from  the 

Secretary,  transmitting  a  list  of 

contingent  fund  of,  letter  from  the  Sec- 
retary of,  transmitting  detailed   ac- 

connt  of  expenditare  of 

Interior,  Secretary  of  the,  annual  report  of  the  (vol.  1) 

letter  from,  relating  to  land  entries  by  Indians  in  Michi- 
gan   

annaal  report  of  the  Commissioner  of  the  General  Land 

Office  (vol.  1) 

papers  accompanying  the  above  report  (vol.  1) .... 

report  of  the  Commissioner  of  Indian  Affairs 

papers  accompanying  the  same  ( vol.  1 ) 

report  of  the  commission  appointed  to  meet  the  Sioux  In- 
dian chief  Sitting-Bull,  with  a  view  to  avert  hostile 
incursions  into  the  territory  of  the  United  States 
from  the  Dominion  of  Canada  (vol.1) 

report  of  the  Commissioner  of  Pensions 

report  of  the  field-work  of  the  United  States  geological 
and  geographical  survey  of  the  Territories  under 
Professor  Hayden  (vol.  1) 

rei>ort  on  the  geological  and  geographical  survey  of  the 
Rocky  Mountain  region  by  J.  W.  Powell  (vol.  1) 

report  of  the  commission  appointed  under  act  of  March, 
1877,  regarding  the  Hot  Springs  reservation  in  the 
State  of  Arkansas  (vol.  1) 

report  of  the  government  directors  of  the  Union  Pacific 
Railroad  (vol.  1) 

report  upon  the  Yellowstone  National  Park  (vol.  1) 

report  of  the  Columbia  Institution  for  the  Deaf  and  Dumb 
(vol.1) 

report  upon  Freedman's  Hospital  and  Asylum  (vol.  1) 

report  upon  the  Columbia  Hospital  for  Women  and  Lying- 
in  Asylum  (vol.  1) 

report  of  the  board  of  visitors  upon  the  operations  of  the 
Government  Hospital  for  the  Insane  (vol.  1) 

report  of  the  Architect  of  the  Capitol 

tabular  statements  of  the  disbursements  made  from  the 
appropriations  for  the  Indian  Department  for  the 
fiscal  year  ending  Jone  30, 1877,  and  of  salaries  and 
incidental  expenses  paid  at  each  agency  in  the  In- 
dian service  during  said  period 

deficiency  for  the  contingent  expenses  of  the  General  Land 
Office,  letter  from  the  Secretary  of  the  Interior  con- 
cerning..  

contingent  fund  of  the  Interior  Department,  letter  from 
the  Secretary  of  the  Interior,  transmitting  detailed 
account  of  expenditures  of 

accountability  of  disbursing-clerk,  letter  from  the  Secre- 
tary of  the  Interior,  recommending  that  the  disburs- 
ing-clerk of  the  department  be  relieved  from  respon- 
sibility of  the  payment  of  certain  forged  vouchers.. 

adoption  of  the  metrical  system,  letter  from  the  Secretary, 
transmitting  report  concerning 

Yellowstone  National  Park,  letter  from  the  Secretary  in 
regard  to  the  better  protection  of,  from  injury 

lauds  granted  the  State  of  Michigan  for  railroad  purposes, 
Tetter  from  the  Secretary,  transmitting  information 
concerning 

geological  and  geographical  surveys,  letter  from  the  Sec- 
retary, transmitting  a  report  of  Professor  Powell  in 
regard  t3  surveys,  in  response  to  a  resolution  of  the 
House , 

geological  and  geographical  surveys,  letter  from  the  Sec- 
tary, in  response  to  a  resolution  of  the  House,  trans- 
mitting a  report  of  Professor  Hayden 
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loterior,  Secretary  of  the,  survey  of  lake-beda  in  Indiana  and 

lUioois,  letter  from  the  Secretary 
iu  response  to  a  resolution  of  the 

.  House,  in  reference  to  the 

employ 68  iu  the  Interior  Department  who  have  served  iu 
military  and  naval  service,  letter  from  the  Secre- 
tary, transmitting  a  list  of 

ravages  of  the  locusts,  letter  from  the  Secretary,  transmit- 
ting a  report  from  the  commission  of  entomologists 

on  the,  in  Western  States  and  Territories 

Iron,  steel,  and  other  metals,  report  of  board  for  testing,  trans- 
mitted by  President 

Italy,  letter  from  the  Secretary  of  State,  transmitting  a  letter 
from  the  Italian  minister  concerning  the  marks  of 
respect  shown  to  the  memory  of  Victor  Emanuel  I, 
late  King  of 

J. 

Jetties,  South  Pass,  Mississippi  River,  letter  from  the  Secre- 
tary of  War,  relative  to  report  of  M.  K.  Brown,  engrincer,  re- 
latirg  to  the  work  on 

Joint  commission,  report  of  the,  created  to  direct  and  super- 
vise the  completiou  of  the  Washington  Monument 

Judge-Advocate-General,  report  of 

K. 

KaiiHfls  Pacific  Railroad,  letter  from  the  Attorney-General  of 
the  United  States,  iu  response  to  a  resolution  of  the  House 
in  relation  to  suits  against  the 

Khedive  of  Egypt,  letter  from  the  Secretary  of  War,  concerning 
a  decoration  conferred  upon  Assistant  Surgeon  Wilson,  United 
States  Army,  by  the 

King  Victor  Emanuel,  of  Italy,  letter  from  the  Secretary  of 
State,  transmitting  a  letter  from  the  Italian  minister  concern- 
ing the  marks  of  lespect  shown  to  the  memory  of 

L. 

Lake-beds,  survey  of,  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior,  in  response  to  a  resolution  of  the 
House  in  refereuce  to 

Lake  Michigan  and  Sturgeon  Bay  Ship  Canal,  letter  from  the 
Secretary  of  War,  transmitting  report  of  engineer  on  the 
improvement  of 

Land-grant  railroads,  letter  from  the  Secretary  of  War,  rela- 
tive to  a  decision  of  the  Supreme  Court  upon  the  matter  of 
payments  to 

Land  entries  by  Indians  in  Michigan,  letter  from  the  Secre- 
tary of  the  Interior,  relating  to 

Land  Office,  letter  from  the  Secretary  of  the  Interior, concerning 
deficiency  for  contingent  expenses  of  the  General  Land  Office. 

Land  Office,  report  of  the  Commissioner  of  the  General  Land 
Office  (vol.  1) 

Lands  granted  to  the  State  of  Michigan  for  railroad  purposes, 
letter  from  the  Secretary  of  the  Interior,  transmitting  infor- 
mation concerning  lands  granted  to 

Leavenworth  military  prison,  report  oonceruing  (vol.  1) 

Legal-tender  notes,  letter  from  the  Secretary  of  the  Treasury, 
iu  reference  to  sale  of  United  States  bonds  for  outstanding  .. 

Locusts,  ravages  of,  letter  from  Secretary  of  Interior,  trans- 
mitting a  report  from  commission  of  entomologists  on  the  . .. 

Loss  of  the  steamer  Metro(>oIis,  letter  from  the  Secretary  of 
the  Treasury,  transmitting  report  of  the  Life-Saving  Service 
in  reference  to 

Louisiana,  commission  sent  to,  by  the  President,  letter  from  the 
Secretary  of  State,  trausmiitiug  correspondence,  &.o 
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M. 

Mail  steamship  seryice,  letter  from  the  Postmaster-General, 
iu  compUanoe  with  the  resolution  of  the  House,  trausmittln;;; 

a  tabular  statement  of  the  ocean,  of  foreign  countries 

Mails,  offer  for  carrying  land  and  water,  established,  &c 

McAllister,  dredge-boat,  letter  from  the  Secretary  of  War,  in 

relation  to 

Metrical  system,  letter  from  the  Secretary  of  the  Treasury, 

transmitting,  iu  response  to  a  resolution 
of  the  Honse,  reporte  concerning  adoption 

of  the,  of  weights  and  measures 

letter  from  the  Secretary  of  the  Interior  in 

regard  to  the  above 

letter  from  the  Secretary  of  War  in  regard  to 

the  above 

Metropolis,  loss  of  steamer,  letter  from  the  Secretary  of  the 
Treasury,  transmitting  report  of  the  Life-Saving  Service  in 

reference  to 

Michigan,  land  granted  to,  for  railroad  purposes,  lett^^r  from 
Secretary  of  Interior,  transmitting  information  con- 
cerning  

letter  from  Secretary  of  the  Interior,  relating  to 

land  entries  by  Indians  in  the  State  of 

Military  Academy,  report  of  visitors  to  (vol.  1) 

letter  from  the  Attorney-General,  in  re- 
sponse to  a  resolution  of  the  House  in 
reference  to  the  appointment  of  cadets  to 

the  Naval  and,  by  the  President 

Military  posts,  abondonment  of  certain,  letter  from  the  Secre- 
tary of  War  concerning 

Military  poet,  site  for  in  Texas,  letter  from  the  Secretary  of 

War  relative  to  tha  douation  of  land  asa 

Military  roads  in  Arizona,  letter  from  the  Secretary  of  War 

in  relation  to  certain 

Mint,  report  of  the  Director  of 

Mississippi  River,  jetties.  South  Pass,  letter  from  Secretary  of 

War,  relative  to  the  report  of  M.  R.  Brown, 
engineer,  relating   to  the  work  of    Mr. 

£ads  at 

improvement  of  Southwest  Pass  of,  letter 
from  the  Secretary  of  War,  transmitting 
report  of  engineer  upon  the  improvement 

of 

Sonth  Pass  of,  letter  from  the  Secretary  of 
War,  transmitting  a  report  upon  the  im- 
provement of 

reservoirs  to  improve  the  navis^ation  of,  let- 
ter from  the  Secretary  of  War,  transmit- 
ting information  concerning  the  effect  of., 
improvement  of,  letter  from  the  Secretary 
of  War,  transmitting  report  of  Chief  of 

Engineers  upon  the  necessity  for 

South  Pass  of,  report  of  the  engineer  on  the 

improvement  of 

Mississippi,  veto  of  the  bill  for  special  terra  of  United  States 
court  in,  message  from  the  President  of  the  United  States 

assigning  reasons  for 

Missouri  River,  letter  from  the  Secretary  of  War,  transmitting 

report  of  Chief  of  Engineers  on  the  improvement  of 

Moliae  Water-Power  Company,  letter  from  the  Secretary  of 
War,  transmitting  communication  from  the  president  of,  of 
Moline,  111.,  with  a  report  of  the  Chief  of  Ordnance  thereon.. 
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N. 

National  banks,  letter  from  the  Secretary  of  Treasory,  trans- 
mittiDg  astatemeDtof  the  snmspaid  for  interest  iu  coin  and 
currency  upon  bonds  held  by 

Naval  Academy,  appointment  of  cadets  to,  letter  from  Attor- 
ney-General in  reference  to 

Navy  Department,  civil  employes  in,  letter  from  the  Secretary 
of  Navy,  transmitting  a  list  of  civil  employ<Ss  in  tliat  depart- 
ment for  year  ending  December  31,1877 

Navy,  letter  from  the  Secretary  of  War,  in  response  to  a  res- 
olution of  House,  transmitting  a  list  of  ]>er8ons  in  the  em- 
ploy of  that  department  who  have  rendered  service  in  the 
Army  or 

Navy,  Secretary  of,  annual  report  of  the 

transmits  list  of  civil  employes  in  his  de- 
partment   

Navy,  State,  and  War  Department  buildings,  report  of  the 
engineer  upon  the  state  of  (vol.  1) 

New  Mexico  and  Colorado,  letter  from  the  Secretary  of  War, 
transmitting  reports  on  lines  of  communication  between 

New  York,  letter  from  the  Secretary  of  War,  ti-ansmittiug  report 
relative  to  improvement  of  Flushing  Bay.  - 

Norfolk  Harbor,  letter  from  the  Secretary  of  War,  transmitting 
a  report  of  engineers  upou  the  improvement  of 


O. 

Ocean  mail  steamship  service,  letter  firom  the  Postmaster-Gen- 
eral, in  compliance  with  a  resolution  of  the  House,  trans- 
mitting a  tabular  statement  of,  of  foreign  countries 

Officers,  commutation  allowed  in  certain  cities,  letter  from  Sec- 
retary of  War,  transmitting  a  list  of,  who  received 

Ordnance,  Chief  of,  annual  report  of  (vol.  3) 

P. 

Pacific  Railroad,  Kansas,  letter  from  the  Attorney-General,  in 
response  to  a  resolution  of  the  House  in  relation  to  suits 

against  the 

Pagan  Creek,  Virginia,  letter  from  Secretary  of  War,  trans- 
mitting reports  of  engineers  upon  the  improvement  of,  &g  .. 
Painting,  message  from  the  President,  informing  Congress  that 
he  had  delivered  to  Mrs.  Elizabeth  Thompson  a  copy  of  the 

joint  resolution  accepting 

Pardons,  letter  from  the  Attorney-General,  in  response  to  a 
resolution  of  the  House,  transmitting  a  list  of,  by  the  Presi- 
dent between  March  4,  1877,  and  May  20,  1878   

Park,  Yellowstone  National,  lett«)r  from  the  Secretary  of  the  In- 
terior in  regard  to  the  better  protection  of  the 

Patents,  annual  report  of  the  Commissioner  of 

Paymaster-General,  annual  report  (vol.  1)   

Payments  to  informers,  letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  a  detailed  report  of  the  sums  allowed  as 

compensation  to  officers  of  customs 

Pensions,  annual  report  of  the  Commissioner  of  (vol.  1) 

Pennsylvania  avenue,  letter  from  the  President,  transmitting 

report  of  Commissioners  upon  the  repavemeot  of 

Postmaster-General,  report  of  the 

transmits    a    tabular    st^ement  of   the 
ocean  mail  steamship  service  of  foreigu 

countries 

offer  for  carrying  mailn,  land  and  water 

mails  established,  &o 

Powell,  J.  W.,  report  on  the  geographical  and  geological  sur- 
vey of   the  Rocky   Mountain  region 

(vol.  1) 

on  the  arid  regions  of  the  United  States.. 
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President  of  the  Uuited  States,  transmitB  annual  message  and 

accompanying      documents, 


second    session,    Forty-fifth 
Congress 

trausmit'S  papers  relating  to 
the  foreign  relations  of  the 
United  States,  preceded  by  a 
list  of  papers  and  followed 
by  an  index  of  persons  and 
subjects 

transmits  report  of  the  joint 
commission  created  to  direct 
and  supervise  the  completion 
of  the  Washington  Monu- 
ment   

transmits  report  of  the  commis- 
sion  appointed  to  examine 
into  the  security  of  the  pub- 
lic buildings  in  the  city  of 
Washington  against  fire 

transmits  report  of  commis- 
sioners upon  the  repavement 
of  Pennsylvania  avenue 

transmits  a  special  report  upon 
the  subject  of  forestry,  by 
the  Commissioner  of  Agri- 
culture   

transmits  the  recent  correspon- 
dence between  the  Govern- 
ments of  Venezuela  and  the 
United  States,  in  relation  to 
the  Venezuelan  Mixed  Claims 
Commission,  in  answer  to  a 
resolution  of  the  House 

transmits  a  report  of  the  Attor- 
ney-General, in  answer  to  a 
resolution  of  the  House,  upon 
the  operation  of  the  Union 
Pacific  Kailroad  and  its 
branches ^ 

transmits  report  of  the  com- 
mission appointed  under  the 
act  of  Congress  approved 
March  3, 1873,  relative  to  the 
causes  of  steam-boiler  explo- 
sions  

informs  Congress  that  he  has 
delivered  to  Mrs.  Elizabeth 
Thompson  a  copy  of  the  joint 
resolution  accepting  a  paint- 
ing tendered  by  her 

communicates,  by  message,  his 
reasons  for  withholding  ap- 
proval of  the  bill  (H.  R.  1093) 
entitled  '*An  act  to  author- 
ize the  coinage  of  the  stand- 
ard silver  dollar  and  to  re- 
store its  legal-tender  char- 
acter"   

communicates,  by  message,  his 
reasons  for  withholding  ap- 
proval of  the  bill  (H.  R.  3072) 
of  the  House  authorizing  a 
special  term  of  the  circuit 
court  of  the  United  States  for 
the  southern  district  of  Mis- 
sissippi   


1 


10         1 


9 


10  ,     10 
10       11 

10       24 


10       30 


10  I    32 


14       40 


14       47 


14       59 


( 


14       62 


XII 


INDEX. 


Subject. 


Volume. 


Preeident  of  the  United  States,  trausmits,  in  response  to  a  res- 
olution of  the  House,  a  re- 
port from  the  Secretary  of 
State  in  reference  to  the 
seizure  of  tbe  steamer  Vir- 
ginius 

transmits  the  documents  and 
proceedings  of  the  Halifax 
Commission,  1877  (Fishery 
Commission),  under  the 
treaty  of  Washington  of  May, 
1871,  in  three  volumes 

transmits,  by  message,  a  com- 
munication from  tbe  Secre- 
tary of  State,  in  response  to  a 
resolution  of  the  Hoase,  in 
relation  to  the  convention 
for  establishing  an  interna- 
tional bureau  of  weights  and 
measures 

transmits  letter  from  the  Attor- 
ney-General, in  reference  to 
the  appointment  of  cadets 
to  the  Naval  and  Military 
Academies  by 

transmits  letter  from  the  Sec- 
retary of  State,  transmitting 
correspondence,  d&c,  in  con- 
nection with  the  commission 
appointed  by  the,  to  visit 
Louisiana,  in  April,  1877 

transmits  report  of  the  board 
for  testing  iron,  steel,  and 

other  metals 

Public  buildings,  report  of  the  commission  appointed  to  exam- 
ine into  the  security  of  the  public  buildings  in  the  city  of 
Washington  against  fire 

Q. 

Quartermaster-General,  report  of  (vol.  1) 

Quarters,  commutation  of,  letter  from  the  Secretary  of  War, 
recommending  an  amendment  of  the  statutes  in  relation  to.. 

R. 

Railroads,  land-grant,  letter  from  tbe  Secretary  of  War,  rela- 
tive to  a  decision  of  tbe  Supreme  Court  upon  the 

matter  of  payment  to 

lands  granted  the  State  of  Michigan  for,  letter  from 
the  Secretary  of  Interior,  transmitting  informa- 
tion concerning 

Union  Pacific  and  its  branches,  message  from  the 
President,  in  answer  to  a  resolution  of  the  House, 
transmitting  a  report  of  the  Attorney-General 

upon  tbe  operation  of 

location  of  Soutbern  and  Texas  Pacific,  letter  from 
the  Secretary  of  War  concerning  tiie,  tbrough 
Fort  Yuma  reservation  and  across  tbe  Colorado 

River  

Reappropriations  for  1875  and  prior  years,  letter  from  the  Sec- 
retary of  the  Treasury,  transmitting  estimates  of 

Receipts,  decrease  of,  from  internal  revenue,  letter  from  Com- 
missioner of  Internal  Revenue,  showing 

Receipts  and  expenditures,  an  account  of,  for  the  year  ending 
June  30, 1873 ... 


14 


18,19,20       89 


17       96 


14       70 


17  97 

17  98 

10  I  10 

2  1 

I 

10  17 


10       20 


17       77 


10       32 


10 

33 

14 

46 

14 

50 

14 

35 

INDEX. 


XIII 


Subject. 


Yolnme.  i  No.    Part. 


Beceipts  and  expenditures,  an  account  of,  for  the  year  ending 

Jane  30,  1874 

Repairs  on  the  Speiden  building,  letter  from  the  Secretary  of 

War,  recommending  an  appropriation  for 

Repavement  of  Pennsylvania  avenue,  report  of  the  commis- 
sioners upon  the 

Reservoirs,  to  promote  the  navigation  of  the  Mississippi  River, 
letter  from  the  Secretary  of  War,  transmitting  information 

concerning  the  efifect  of 

Revenue,  prevention  of  frauds  in  customs,  letter  from  the  Sec- 
retary of  the  Treasury,  transmitting  draught  of  a 

bill  to  prevent 

investigation  of  the  customs  service,  letter  from  the 
Secretary  of  the  Treasury,  transmitting  papers 

relative  to 

Roberts,  Marshall  O.,  report  of  the  Quartermaster-General,  rela- 
tive to  the  names,  ages,  &c.,  of  the  steamships  purchased  of, 
and  owned  in  part  or  whole  by 


8. 

Saginaw  River,  proposed  bridge  over,  letter  from  the  Secre- 
tary of  War,  transmitting  report  relative  to 

Saint  Croix  River,  letter  from  the  Secretary  of  War,  trans- 
mitting report  upon 

Sale  of  United  States  bonds  for  outstanding  legal-tender  notes, 
letter  from  the  Secretary  of  the  Treasury,  in  response  to  reso- 
lution of  the  House  concerning 

Seamen,  certificates  of  citizenship  to,  during  year  ending  De- 
cember, 31, 1877,  letter  from  the  Secretary  of  State,  trans- 
mitting number  of 

Security  of  public  buildings  against  fire  in  the  city  of  Wash- 
ington, report  of  commission 

Signal  Officer,  annual  report  of  Chief  (vol.  4) 

Silver  bill,  veto  of,  message  from  the  President,  assigning  rea  - 

sons  for  withholding  his  signature  to  (H.  R.  1093) 

Sitting  Bull,   report  of  the  commission  appointed  to  visit 

(vol.  1) 

Soldiers'  Home,  report  of  the  board  of  commissioners  (vol.  1).. 
Sooth  Pass  of  the  Mississippi  River,  improvement  of,  report 

of  engineer  (vol.  1) 

letter  from  the  Secretary  of  War  on  above 

Soathwest  Pass  of  the  Mississippi  River,  letter  from  the  Secre- 
tary of  War  on  the  improvement  of 

Southern  Pacific  Railroad,  location  of,  letter  from  the  Secretary 

of  War 

Speiden  building,  repairs  of 

State,  War,  and  Navy  Department  building,  report  of  engineers 

on  (vol.  1) 

State  Department,  expenditure  of  the,  letter  from  the  Secre- 
tary, transmitting  statement  of 

State,  Secretary  of,  transmits  statement  of  exp^iditures  in  his 

department 

transmits  abstract  of  returns  made  by  the 
collector  of  cubtoms  of  the  number  of 
sea  '.en  having  received  certificates  of 

citizenahip  during  1877 

transmits  letter  from  the  Italian  minister, 
conceminf^  marks  of  respect  shown  the 
memory  ot  Victor  Emanuel  I,  late  King 

of  luly 

transmits  correspondence,  <&.c.,  in  connec- 
tion with  the  commission  appointed  by 
the  President  to  visit  Louisiana  in  April, 

1877 

Steam-boiler  explosions,  report  of  commission 


17  I    79 
10  i     15 


10 
14 


17 


10 
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8 
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2 
14 


10 
10 

2 

10 

10 


11 
49 


17  I    86 

I 

10       25 


92 


14  I  57 

14  53 

14  '  63 

i 

I 

14  68 


10 

1 


14       59 


1 
1 

1 
59 


14       64 


33 
15 

1 

9 

9 


14       68 


14       69 


17       97 

14  I     40 


1.2 


5 
2 
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XIV 


INDEX. 


Subject. 


Volume.     No.    Part. 


the 


Steamer  Virginius,  message  from  the  President,  transmftthi^  • 
report  from  the  Secretary  of  State  in  reference  to  seizure  of  i 


Suits  against  the  Kansas  Pacific  Railroad,  letter  from  the  Attor- 
ney-General of  the  United  States,  in  relation  to 

Surgeon-General,  annual  report  of  the,  for  the  year  ending 
June  30, 1877  (vol.  1) 

Surgeon  at  West  Point,  New  York,  letter  from  the  Secretary 
of  War,  transmitting  leport  of 

Surveys,  geological  and  geographical,  letter  from  the  Secre- 
tary of  the  Interior,  transmitting  report  of  Professor  Hayden 
upon 

Surveys  of  lake-beds  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior  in  reference  to 

Surveys  by  the  War  Department  for  the  last  ten  years,  letter 
from  the  Secretary  of  War  relating  to » 


T. 

• 

Territories,  preliminary  report  of  the  field-work  of  the  U  nited 

States  Geological  and  Geographical  Survey  of  the  (vol  1)  . .. 

Texas,  letter  from  the  Secretary  of  War,  transmitting  report 

of  Colonel  Hatch  on  the  subject  of  El  Paso  troubles 

in 

letter  from  the  Secretary  cf  War,  transmitting  reports 
of  the  commission  appointed  to  investigate  the  £1 

Paso  troubles  in 

Texas  Pacific  and  Southern  Pacific  Railroad,  letter  from  the 
Secretary  of  War,  concerning  the  location  of,  through  Fort 

Yuma  reservation  and  across  the  Colorado  River 

Texas,  site  for  a  military  pofet  in,  letter  from  the  Secretary  of 

War,  relative  to  the  donation  of  lands  for 

Thompson,  Mrs.  Elizabeth,  letter  from  the  President,  in- 
forming Congress  that  he  had  delivered  a  copy  of  a  joint 
resolution  of  Congress  accepting  a  painting  tendered  by  her 

to 

Treasurer  of  the  United  States,  annual  report  of,  for  year  end- 
ing June  30, 1877 

Treasury,  Secretary  of,  annual  report  of,  on  the  state  of  the 

finances 

Papers  accompanying  the  above  : 

Report  ot  the  Commissioner  of  Internal  Revenue 

Report  of  the  Comptroller  of  the  Currency 

Report  of  the  Director  of  the  Mint 

Report  of  the  First  Comptroller 

Report  of  the  First  Auditor 

Report  of  the  Treasurer  of  the  Un ited  States 

Report  of  the  Superintendent  of  the  Coast  Survey 

Report  of  the  Commissioner  of  Customs 

Report  of  the  Commissioner  of  Indian  Affairs 

Report  of  the  Register  of  the  Treasury 

Treasury,  Secretary  of,  transmits  estimates  of  apppropriations 

for  fiscal  year  ending  June  30, 1879.. . 
transmits  a  statement  in  reference  to 
the  interest  of    the  government  in 

the  Dismal  Swamp  Canal 

transmits  papers  relative  to  the  investi- 
gation of  tuo  customs  service 

traosmits  report  of  the  sums  allowed  as 
compensation  to  officers  of  customs 
and  informers  for  fiscal  year  ending 

June  30,  1877 

transmits  estimates  of  appropriations 
for  payment  of  claims  due  prior  to 

July  1,  1875.... 

transmits  list  of  ^claims  allowed  nnder 
the  act  of  July  4,  1864 


17 
17 
17 


17 


13 

10 
10 

10 

10 
10 


14  I  72 

17  76 

I 

2  1 

10  -  28 


81 
83 

88 


8         1 
17       84 


93 


10 

33 

10 

14 

14 

47 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

11 

2 

19 
25 

26 

27 
31 


2 


5 


INDEX. 


XV 


Subject. 


Volume.     No.    Part. 


Treasury,  Secretary  of,  traosmits  answer  to  resolation  of  the 

House,  with  statement  of  the  sums 
paid  for  interest,  in  coin  and  currency, 
upon  bonds  held  by  national  banks.. 

transmits  an  account  of  the  receipts 
and  expenditures  for  the  year  endiug 
June  30, 1873 

transmits  a  copy  of  a  letter  from  the 
Commissioner  of  Customs,  relative  to 
the  compensation  of  inspectors  of 
customs 

transmits  an  account  of  the  receipts 
and  expenditures  for  the  year  ending 
June  30, 1874 

transmits  estimates  of  deficiencies  in 
appropriations  for  the  year  1878  and 
prior  years 

transmits  estimates  of  amouuU  to  be 
reappropriated  for  the  year  1875,  and 
for  prior  years 

transmits  a  communication  from  the 
Commissioner  of  Internal  Revenue, 
showing  a  decrease  of  receipts  for 
the  current  fiscal  year 

transmits  report  of  the  Life-Saving 
Service,  relative  to  the  loss  of  the 
Steamer  Metropolis 

transmits  answer  to  a  resolution  of 
the  House  in  reference  to  the  sale  of 
United  States  bonds  for  outstanding 
legal-tender  notes , 

transmits  a  statement  of  emoluments 
and  fees  of  customs  officers , 

communicates,  in  response  to  the  reso- 
lution of  the  House  relative  to  the 
adoption  of  the  metrical  system,  and 
transmits  certain  reports  in  reference 
thereto , 

communicates,  in  response  to  a  resolu- 
tion of  the  House,  relative  to  duties 
on  foreign  imports 

transmits  draught  of  a  bill  to  prevent 
frauds  in  customs  revenues..... 

transmits  annual  report  of  the  Chief  of 
Bureau  of  Statistics 


\              14 

1 

34 

15 

35 

1 

14 

1 

36 

14 

39 

14 

i 

45 

14 

4(> 

14 

50 

14 

^6 

1 

14 

6:J 

14 

C5 

14 


17 

78 

17 

80 

14 

90 

u. 

Union  Pacific  Railroad,  message  from  the  President,  transmit- 
ting, in  answer  to  a  resolution  of  the 
House,  a  report  of  the  Attorney-Gen- 
eral upon  the  operation  of  the 

report  of  the  government  directors  of 
the,  for  the  year  ending  June  30, 

1877,  (vol.  1) 

United  States  troops,  communicatiou  from  the  Secretary  of 
War,  showing  the  distribution  of 1.. . . 

V. 

Venezuelan  Mixed  Claims  Commission,  message  from  the  Pres- 
ident, in  answer  to  a  resolution  of  the  House,  transmitting 
the  recent  correspondence  between  the  Governments  of  Ven- 
ezuela and  the  United  States  in  relation  to  the 

Veto  of  the  silver  bill,  message  of  the  President,  with  his  rea- 
sons for  withholding  his  approval  of  the  silver  bill  (H.  R. 
1093) 


10       32 


8 
14       55 


10       30 


14       r.9  i 


XVI 


INDEX. 


Subject. 


Veto  of  the  bill  for  special  term  of  United  States  court  in  Mis*' 
sissippi.  Message  from  the  President,  assigning  his  reasons] 
for  withholding  his  approval  of  said  bill  (H.  R.  3072) 

Virginius,  steamer,  message  from  the  President^t  ransmitting, 
in  compliance  with  a  resolution  of  the  House,  a  report  from 
the  Secretary  of  State  in  reference  to  the  seizure  of 

W. 

War  Department,  surveys  by  the,  letter  from  the  Secretory  of 

War,  in  response  to  a  resolution  of  the 
House,  relating  to  surveys  conducted  by, 

for  the  last  ten  years 

list  of  clerks  in  the,  letter  from  the  Secre- 
tary of  War,  transmitting 

War  Department  building,  report  of  the  engineers  in  charge  of. 

War,  Secretary  of,  annual  report  of  ( vol.  1) 

Papers  accompanying  the  above : 

Report  of  the  General  of  the  Army 

Report  of  the  Judge- Ad vocate-General 

Report  of  the  Quartermaster-General 

Report  of  the  Commissary-General  of  Subsistence 

Report  of  the  Surgeon-General 

Report  of  the  Paymaster-General 

Report  of  the  Board  of  Visitors  to  the  United  States  Mili- 
tary Academy 

Report  of  the  Board  of  Commissioners  of  the  Soldiers' 

Home 

Report  on  the  State,  War,  and  Navy  Department  buildings. 
Reports  upon  the  improvement  of  the  South  Pass  of  the 

Mississippi  River.. 

Report  concerning  Leavenworth  military  prison 

Report  of  the  Ireedmen's  branch  of  the  Adjutant-Genenil's 

Office 

Report  of    the  Chief  of  Eogineers  (volume  2,  parts   1 

and  2) 

Report  of  the  Chief  of  Ordnance  (volume  3) 

Report  of  the  Chief  Signal  Officer  (volume  4) 

War,  Secretary  of,  transmits  reports  of  chiefs  of  bureaus  upon 

the  adoption  of  the  metrical  system,  in  re- 
sponse to  a  resolution  of  the  House 

transmits  report  of  the  Adjutant-General  in 

the  case  of  George  A.  Armes 

communicates  relative  to  the  donati<m  of 
laud    as  a  site  for    a    military  post  in 

Texas  

communicates,  recommending  an  appropri- 
ation to  repair  the  Speiden  building 

transmits  list  of  clerks  in  the  War  Depart- 
ment  

communicates,  recommending  an  amend- 
ment of  the  statutes  in  relation  to  commu- 
tation of  quarters,  fuel,  and  forage 

transmits  estimates  of  appropriations  for 
certain  deiioieucies  in  the  appropriations 

for  the  Army , 

communicates  relative  to  a  decision  of  the 
Supreme  Court  upon  the  matter  of  pay 

ments  to  land-grant  railroads 

communicates  relative  to  certain  military 

roads  in  Arizona 

transmits  reportof  Chief  of  Engineers  upon 
the  necessity  for  the  improvement  of 
the  Mississippi,  Missouri,  and  Arkansas 
Rivers 


Volume. 


14 
14 


Part. 


2 
2 

2 
2 


3,4 
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10 
10 

10 
10 
10 

10 

10 

10 
10 

10 


62 
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20 
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2 
2 

2 
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2 
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INDEX. 


xvn 


Subject. 


War,  Secretary  of,  communicates  coDcemiog  a  decoration  con- 
ferred npon  Assistant  Surgeon  Wilson, 
United  States  Army,  by  the  Khedive  ot 
Egypt.... 

transmits  the  report  of  the  surgeon  at 
WestPoint,N.  Y 

commnnicates  concerning  the  location  of 
the  Southern  Pacific  and  Texas  Pacific 
Railroads  through  Fort  Yuma  reserva- 
tion and  across  the  Colorado  River 

communicates  relative  to  the  report  of  M. 
R.  Brown,  captain  of  engineers,  relative 
to  the  work  of  Mr.  Eads  at  South  Pass, 
Mississippi  River 

transmits  report  of  the  engineer  coDcemiug 
the  best  method  of  protecting  the  harbor 
of  Cincinnati  from  ice 

communicates,  recommending  an  appropri- 
ation for  six  new  buildings  at  Fort  Mon- 
roe, Virginia 

transmits  report  of  the  engiueer  on  the  im- 
provemeuts  of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  uud  Harbor 

transmits  a  list  of  othcers  who  received 
commntatiou,  fuel,  forage,  and  quarters 
in  certain  cities 

transmits  information  conceruiug  the  etfect 
of  reservoirs  upon  the  navigation  of  the 
Mississippi  River 

transmits  a  report  upon  the  improvement 
of  the  South  Pass  of  the  Mississippi  River 

transmits  report  upon  Saint  Croix  River 

communicates,  showing  the  distribution  of 
United  States  troops '.... 

transmits  report  of  engineer  upon  the  im- 
provement of  the  ^'Gut"  opposite  Bath, 

transmits  report  of  engineer  upon  bridging 
the  Saginaw  River,  at  East  Saginaw, 
Mich 

transmits  report  of  engineer  upon  the  im- 

Srovement  of  Norfolk  Harbor,  Hampton 
liver,  Pagan  Creek,  and  the  Chicka- 
homony  and  Black  water  Rivers,  in  Vir- 
ginia  

transmits  report  of  engineer  upon  the  im- 

£rovement  of  the  Southwest  Pass  of  the 
[ississippi  River 

transmits  reports  on  lines  of  communication 
between  Colorado  and  New  Mexico 

communicates  in  relation  to  the  disappear- 
ance of  the  United  States  dredge-boat 
MoAlister 

transmits  report  relative  to  the  improve- 
ment of  Flushing  Bay,  New  York 

communicates  concerning  the  abandonment 
of  certain  military  posts 

transmits  report  of  Colonel  Hatch  on  the 
subject  of  the  El  Paso  troubles 

transmits  testimony  and  papers  in  case  of 
Captain  F.  W.  Hurtt,  assistant  quarter- 
master  

transmits  communications  from  the  presi- 
dent of  the  Molioe  Water  Power  Com- 
pany, of  Moliue,  111.,  with  report  of  the 
Chief  of  Ordnance  thereon 

H.  Ex. II 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Wae  Department,  Ordnance  Office, 

WashingtoHj  October  5, 1877. 
The  Hon.  Secretary  op  War: 

Sir:  I  have  the  honor  to  sabmit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  daring  the  fiscal  year  ended 
Jane  30, 1877,  with  sach  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  reqnire. 

The  fiscal  resources  and  disbarsements  of  the  Department  daring  the 
year  were  as  follows,  viz: 

Amoant  of  appropriatiooB  in  Treasary  Jane  30,  1876 $148, 440  93 

mount  in  GoYernment  depositories  to  credit  of  disbarsing-officers  on 

same  date 188,471  81 

Amount  arising  from  exchange  of  powder  on  same  date 17, 368  50 

Amoant  of  deposits  in  Treasary  not  reported  to  the  credit  of  the  appro- 
priations on  same  date 3,482  98 

Amoant  of  appropriations  from  July  1, 1876,  to  Jane  30, 1877,  inclading 
the  fixed  an n  nal  appropriation  for  arming  and  equipping  the  militia .        1 ,  128, 625  98 

Amoant  from  the  appropriation  for  sales  of  ordnance  material 75, 000  00 

Amount  of  appropriation  for  "allowance  for  reduction  of  wages  under 

eight-hour  law  "  on  aooounts  audited  and  allowed  during  the  year. .  310  73 

Amount  (net)  received  since  June  30, 1876,  on  account  of  damages  to 
arms  in  hands  of  troops,  from  sale  of  arms  to  officers,  and  of  oon- 
demned  stores,  and  from  aU  other  sources  not  before  mentioned....  173, 917  59 

Total 1,735.617  92 

• 

Amount  of  expenditures  since  June  30,  1876 1,369,958  50 

Amount  reported  as  in  the  Treasury  June  30,  1876,  not  carried  to  the 

appropriations,  now  covered  in  as  miscellaneous  receipts  on  account 

of  sales  of  ordnance  stores 2  86 

Amount  deposited  in  the  Treasury  during  the  fiscal  year  ending  June 

30, 1877,  as  miscellaneous  receipts 130,185  28 

Amount  of  deposits  not  reported  to  the  credit  of  the  appoppriation  on 

June  30, 1877 3,919  99 

Amount  turned  in  to  the  '* surplus  fund''  on  June  30, 1877 12,071  55 

Amount  in  Government  depositories  to  the  credit  of  disbursing-officers 

on  June  30, 1877..^ 194,122  95 

Amount  of  appropriations  in  the  Treasury  June  30,  1877 25, 356  79 

Total 1,735,617  92 


During  the  past  fiscal  year  the  fiianafacture  of  small-arms  at  the 
National  Armory,  and  of  metallic  ammunition,  infantry,  cavalry,  and 
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horse  eqiiipmeDts,  and  all  minor  ordnance  stores  and  supplies  with  their 
care  and  preservation,  at  our  several  arsenals ;  the  distribntion  of  sup- 
plies to  the  Army,  Militia,  and  Marine  Corps,  and  designated  colleges ; 
the  inspection  and  testing  of  inventions ;  the  conversion  of  smooth-bore 
cannon  into  rifles  at  the  West  Point  and  South  Boston  foundries,  and 
the  proof  and  trial  of  heavy  cannon,  field-guns,  mitrailleuses,  powder, 
projectiles,  &c.,  at  the  proving-gronnd  at  Sandy  Hook ;  and  the  care 
and  preservation  of  the  several  arsenals  with  their  many  millions  of 
dollars  of  public  property,  together  with  details  at  the  headquarters  of 
military  divisions  and  departments,  have  given  ample  employment  to 
the  officers  of  the  corps. 

Their  stations  and  duties  on  June  30, 1877,  were  as  follows :  2  at  the 
Ordnance  Office,  35  officers  and  9  ordnance  storekeepers  at  the  arsenals, 
4  at  the  Military  Academy,  6  on  the  ordnance  board  and  foundry  duty, 
7  at  the  headquarters  military  divisions  and  departments,  and  1  ord- 
nance storekeeper  on  sick-leave. 

Since  the  1st  of  July  all  the  principal  operations  at  the  armory  and 
arsenals  have  been  suspended  for  want  of  appropriations,  and  only  such 
employes  have  been  retained  as  are  indispensable  for  the  care  and  protec- 
tion of  machinery  and  stores,  and  to  make  the  issues  necessary  to  sup- 
ply the  Army.  In  some  cases  guards  of  citizens  have  had  to  be  em- 
ployed, because  of  the  small  number  of  enlisted  men  allowed  to  the 
Department.  During  the  recent  disturbances  it  was  found  essential  to 
the  protection  of  these  national  establishments  to  station  troops  of  the 
line  at  the  most  exposed  arsenals,  and  in  two  cases  the  want  of  soldiers 
had  to  be  made  up  by  companies  of  marines,  which  were  cheerfully- 
ordered  by  the  honorable  Secretary  of  the  Navy  to  the  Watervliet  and 
Frankford  arsenals.  Gol.  P.  Y.  Hagner,  commanding  the  former,  and 
Mfg.  J.  M.  Whittemore,  commanding  the  latter,  bear  witness  to  the 
soldierly  conduct,  cheerful  assistance,  and  satisfactory  service  rendered 
by  them  during  their  stay  on  duty  as  guards.  The  call  for  such  assist- 
ance is  proof  positive  that  the  strength  of  our  ordnance  detachments 
at  the  arsenals  is  not  sufficient  for  their  protection,  in  troublous  times, 
from  sudden  and  unexpected  attacks,  even  from  a  mob.  It  shows  that 
the  vast  accumulation  of  public  property  at  these  establishments,  valued 
at  over  sixty  millions  of  dollars,  ought  always  to  be  kept  under  so  strong: 
a  military  guard  as  woijld  insure  its  safety  under  all  emergencies.  It  is 
needless  to  surmise  what  would  be  the  result  should  a  mob  take  posses- 
sion of  an  arsenal  with  its  large  resources  of  arms,  ammunition,  &c., 
and  yet  at  the  very  height  and  in  the  midst  of  the  recent  riotous  dis- 
turbances one  of  our  arsenals  had  only  twenty  soldiers  to  protect  it. 
In  my  opinion,  on  •  thousand  enlisted  men  will  not  be  too  many  to  per- 
form these  important  and  imperative  duties  to  the  satisfaction  of  the 
country,  and  it  is  earnestly  recommended  that  the  number  of  ordnance 
soldiers  be  so  increased. 
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SMALL-ARMS. 

The  failure  of  the  Army  appropriation  bill  for  the  present  fiscal  year 
to  become  a  law  at  the  last  session  of  the  Forty-fourth  Congress  necessi- 
tated the  closing  of  the  National  Armory  on  1st  July  and  the  discharge  of 
all  the  operatives  there  employed.    Our  records  show  that  on  the  1st 
instant  thei^  were  in  store  as  a  reserve  supply  only  8,552  rifles  and  5,983 
carbines,  or  a  total  of  14,535  arms,  of  the  latest  model.    I  have  submitted 
an  estimate  of  $900,000  to  enable  the  Department  to  manufacture  during 
the  next  fiscal  year  at  least  50,000  arms.    Believing  that  such  a  country 
as  this,  with  its  great  natural  resources,  abundant  wealth,  an  exposed 
frontier  of  many  thousands  of  miles,  with  a  shore-line  of  as  many  thou- 
sand more,  should,  as  a  measure  of  ordinary  safety,  have  always  in  store- 
not  less  than  half  a  million  of  the  best  and  most  efficient  arms,  the 
maoofacture  of  one-tenth  that  number  during  the  next  year  seems  so 
necessary  as  to  call  for  no  argument.    It  may  be  true  that  our  policy  is 
peace.    If  so  now,  it  has  been  so  for  a  century,  and  yet  during  that  short 
period  in  the  existence  of  the  nation  we  have  had  not  only  countless 
wars  with  the  Indian  tribes,  but  wars  with  the  nations  contiguous  to  our 
boundary  north  and  south,  and  the  great  war  of  the  rebellion.    Is  it  to 
be  expected  that  a  continuance  of  such  a  peace  policy  will,  in  the  present 
century  of  the  country's  life,  be  more  successful  in  keeping  us  free  from 
a  fair  proportion  of  conflicts  in  which  peace  can  only  b^  maintained  at 
the  sacrifice  of  men  and  means'!    The  experience  of  the  most  enlight- 
ened nations  in  the  past,  the  gigantic  struggle  now  being  waged  on  the 
continent,  that  may  ere  it  closes  involve  other  powers  and  subject  all 
Europe  to  the  horrors  of  war,  prove  how  far  we  are  yet  from  a  realization 
of  a  peace  that  will  last  longer  than  time  enough  to  prepare  for  a  new 
conflict.    If  old-established  communities,  with  the  cumulative  wisdom 
and  experience  of  centuries  to  guide  them,  seem  to  exist  only  under  the 
protection  of  armies,  is  it  to  be  expected — with  the  record  of  our  wars 
during  the  past  century  before  us — that  the  United  States,  almost  the 
youngest  in  the  family  of  nations,  can  enjoy  a  future  different  from 
theirs  t    To  be  prepared  for  war  is  one  of  the  most  effective  means  of 
preserving  peace.    Such  preparations,  to  be  efficient  and  complete,  must, 
however,  be  made  at  leisure,  with  all  the  skill,  experience,  and  means 
of  which  we  are  capable.    In  making  them,  time  is  an  element  not  to  be 
ignored  or  despised.    The  progress  in  inventioli  and  of  the  mechanic 
arts  must  be  consulted  and  kept  in  view  in  the  work  of  preparation,  be- 
cause the  approved  article  of  the  past  may  have  become  the  mere  step- 
ping-stone to  the  perfected  improvement  of  the  present.    What  fifteen 
years  ago  was  deemed  a  perfect  musket  is  now  classed  as  obsolete 
with  hardly  a  marketable  value,  and  that  marvel  of  mechanism  of  to- 
day, the  breech-loading  rifle,  must  soon  make  room  for  a  still  greater 
marvel  in  simplicity  and  effectiveness.    In  our  preparations,  we  must 
keep  abreast  of  the  progress  of  the  age.    Get  the  best  of  to-day,  with 
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the  certainty  that  it  must  yield  to  the  best  of  to-morrow.  And  it  is  this 
unceasiDg,  ever-changing,  still  improving  march  that  enforces  con- 
stant and  unremitting  stady,  and  labor,  and  change,  and  improve- 
ment on  the  part  of  governments  the  world  over,  that  they  may  be 
thoroughly  prepared  in  the  day  of  trial,  not  with  the  obsolete  appli- 
ances of  a  past  age,  bat  with  the  perfected  mechanism  of  the  present. 
This  constant  change  of  model  and  pattern  involves  all  countries  in 
great  expense  in  fact,  in  never-ending  drafts  on  their  exchequers.  But 
unless  a  grand  council  of  the  nations  should  decide  and  fix  on  the  kind, 
character,  and  quality  of  the  weapons  that  are  to  be  used  in  war,  there  is 
but  one  unerring,  unfailing  guide  to  the  character  of  an  armament, 
and  that  is  that  it  shall  be  equal,  and  if  possible  superior,  to  that  of  all 
others.  This  entails  the  constant  expenditure  of  large  sums ;  but  such 
expenditures  are  more  than  repaid  by  the  first  victory  that  prevents  the 
capture  of  a  capital  or  the  desolation  of  a  district.  At  any  rate,  there 
is  no  way  known  to  the  world  to  avoid  such  a  course  of  procedure,  and 
the  necessities  of  modern  warfare  demand  a  thoroughness  and  complete- 
ness in  the  preparations  that  no  country  can  neglect. 

It  is  in  this  view  that  a  large  appropriation  for  the  manufacture  of  arms 
at  the  National  Armory  is  deemed  imperative.  The  rifle  issued  to  the 
Army  and  the  militia  compares  favorably  with  the  best  breech-loader 
either  here  or  abroad.  This  was  conclusively  shown  recently  in  the 
*'  inter-state  military  ^  match  at  Creedmoor.  In  the  hands  of  the  Califor- 
nia team,  from  General  McComb's  brigade,  the  score  made  is  said  never 
to  have  been  equaled  in  a  military  team  match.  It  is  an  arm  that  may 
not  be  superseded  for  many  years  to  come,  and  if  it  be  obliged  to  yield 
to  one  of  superior  merit,  the  eflTect  will  not  be  to  render  it  obsolete,  but 
to  make  it  secondary  to  one  using  the  same  cartridge  but  having  greater 
rapidity  of  fire,  so  that  the  present  single  breech-loader  will  always  be  a 
powerful  weapon,  even  when  compared  with  the  possible  magazine-gun 
of  the  future.  We  cannot  be  wrong  in  laying  up  a  reasonable  supply  of 
these,  therefore,  especially  as  the  magazine-gun  that  may  some  day  be 
adopted  for  Army  service  may  require  years  of  invention  and  improve- 
ments to  reach  that  degree  of  simplicity  in  its  mechanical  arrangements 
necessary  to  render  it  suitable'for  the  soldier. 

METALLIC  AMMUNITION. 

In  no  one  particular  are  we  so  lamentably  deficient  as  in  the  supply  of 
metallic  ammunition. 

Until  recently  only  10  rounds  per  man  per  month  for  target  practice 
has  been  allowed,  making  a  total  of  three  millions  of  cartridges  required 
annually  for  this  very  important  purpose.  Experience  has  conclusively 
proved  that  this  allowance  is  entirely  inadequate  to  teach  the  soldier 
the  proper  use  of  his  rifle  and  perfect  him  as  a  marksman.  Constant 
applications  from  the  troops  and  from  commanding  generals  for  a  larger 
supply  clearly  indicate  its  absolute  necessity,  and  upon  my  recommen- 
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datioQ  the  allowance  has  been  doubled,  making  the  annual  expenditure 
six  millions  of  cartridges.  This  recommendation  has  been  made  not- 
withstanding the  knowledge  that  the  appropriations  for  several  years 
back  have  been  too  small  to  render  this  expenditure  a  judicious  one. 
The  hope  is  however  entertained  that  Congress  may  realize  the  crying 
necessities  of  soldiers  who  are  constantly  placing  their  lives  at  the 
mercy  of  some  of  the  finest  marksmen  in  the  world,  and  by  liberal  ap- 
propriations enable  this  Department  to  provide  all  that  may  be  required. 
Oar  reserve  stock  of  cartridges,  caliber  .45,  is  only  nine  millions. 

MILITIA. 

Congress  is  empowered  by  the  Constitution,  Art.  I,  Sec.  VIII,  "  to 
provide  for  organizing,  arming,  and  disciplining  the  militia,''  &c. 
Section  1661  Revised  Statutes  provides  that — 

The  annual  snm  of  two  hundred  thonsand  doUars  is  appropriated,  to  be  paid  out  of 
an;  money  in  the  Treasury  not  otherwise  appropriated,  for  the  purpose  of  providing 
arms  and  equipments  for  the  whole  body  of  the  militia,  either  by  purchase  or  manu- 
£Ktnre,  by  or  on  account  of  the  United  States. — (Act  23d  April,  1608.) 

As  the  acts  of  May  8,  1792,  and  March  2, 1803  ,(sections  1628  and 
1632,  Bevised  Statutes,)  required  that  ^<  every  citizen  shall,  after  notice 
of  his  enrollment,  be  constantly  provided  with  a  good  musket,'^  &c. ; 
"  each  dragoon  shall  furnish  himself  with  •  ♦  •  a  pair  of  pistols,  a 
saber,  Ac,"  it  would  seem  that  by  the  act  of  1808,  (section  1661  Eevised 
Statutes,)  quoted  above,  the  United  States  intended  to  practically  rescind 
these  requirements  by  appropriating  money  for  providing  arms,  &c., 
for  "  the  whole  body  of  the  militia,^'  and  relieve  the  citizen  from  the 
expense  of  his  arms  and  equipments.    (See  Appendixes  O  and  D.) 

An  abstract  of  the  militia  force  of  the  United  States,  according  to 
the  latest  returns,  is  given  in  the  official  Army  Register  for  January, 
1877,  as  follows : 

Organized  90,865 

Unorganized  2,875,469 

These  returns  are  presumably  made  under  the  provisions  of  section 
1636  Bevised  Statutes. 

They  show  an  organized  militia  force  of  over  ninety  thousand  men, 
which  I  am  satisfied  would  be  largely  increased  could  the  States  be  pro- 
vided with  the  arms  and  equipments  necessary.  The  present  annual 
appropriation  of  only  $200,000  will  not  arm  and  equip  more  than  8,000 
infantry.  If  it  be  the  intention  of  Congress  to  so  provide  the  organized 
militia,  a  much  larger  appropriation  is  indispensable,  and  said  appropri- 
ation should  be  increased  from  year  to  year  as  the  organized  is  being 
recruited  from  the  great  mass  of  the  unorganized.  No  greater  incent- 
ive could  be  given  than  the  assurance  that  provision  had  been  made 
by  Congress  for  this  purpose.  Becent  events  have  conclusively  proved 
that  an  armed  force,  well  organized  and  disciplined,  is  as  powerful  to 
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maintaia  law  aud  order  as  it  has  been  to  gain  oar  independence  and 
preserve  our  Union.  Until  our  militia  is  by  statute  organized,  disci- 
plined, and  well  armed  and  equipped,  as  was  evidently  intended  by  the 
Constitution,  our  dependence  in  times  of  disorder  and  disturbance 
must  be  in  our  small  standing  army.  In  the  light  of  the  recent  past,  I 
know  of  no  subject  so  fraught  with  interest  and  so  pregnant  with  vital 
Issues  to  the  country  at  large  in  its  future  far  and  near,  nor  one  that 
should  arrest  the  attention  of  Congress  more  strongly,  or  more  earnestly 
invite  its  patient  consideration.  '  - 

Kot  only  should  the  permanent  annual  appropriation  for  arming 
and  equipping  the  militia  be  increased  to  one  million  of  dollarsy  but 
there  should  be  some  positive  legislation  fixing  the  responsibility  and 
prescribing  the  method  of  accountability  for  these  arms  and  equip- 
ments. Under  the  laws  as  they  now  e^st,  issues  are  made  to  the 
States  on  their  respective  quotas  upon  requisition  from  the  governors 
thereof,  and  the  responsibility  of  this  office  ceases  with  the  consumma- 
tion of  the  transaction. 

Ko  regular  property  returns  of  these  arms,  &c.,  as  property  of  the 
United  States,  have  ever  been  made  to  this  office,  although  section  1636 
Kevised  Statutes  (act  2d  March,  1803)  would  seem  to  call  for  such 
reports. 

Some  time  since  the  question  arose:  <<  Whether,  under  existing  laws, 
the  right  of  property  in  the  arms  issued  for  arming  and  equipping  the 
militia  of  the  United  States  is  vested  in  the  State  authorities,  with 
power  to  dispose  of  them  by  sale  or  otherwise,  without  accounting  to 
the  United  States."  The  opinion  of  the  Attorney-General  of  the  United 
States  seems  to  be  conclusive  on  this  point,  to  wit,  that  the  States  are. 
<' strictly  speaking,  invested  with  nothing  more  than  a  qualified  property 
in  such  arms,''  and  that  they  cannot  ''  make  any  disposition  or  use  of 
such  arms  which  defeats  the  purpose  referred  to ;  though,  if  this  should 
be  done,  there  could  seem  to  be  no  remedy  without  further  legislation  ot 
Congress."  Again  he  says:  "In  my  opinion  the  States  do  not,  by  the 
existing  laws,  have  the  right  of  property  in  the  arms  issued  for  arming 
the  militia,  if  an  absolute  right  of  property  is  there  meant,  and  that 
they  derive  no  authority  under  those  laws  to  sell  or  dispose  of  these  at 
their  pleasure.  As  I  have  already  observed,  the  statutes  make  no  pro- 
vision for  any  accountabilij^y  whatever  to  the  General  Government  re- 
specting the  disposition  of  the  arms  when  they  have  been  delivered  to 
the  States,"  &c.  And  again  he  says  that  the  statutes  require  the  arms 
<<not  only  to  be  annually  distributed,  but  to  be  transmitted  by  the  Gen- 
eral Government.  After  this  is  accomplished,  the  officers  of  the  latter 
have  nothing  further  to  do  with  the  arms  so  transmitted."  (See  Ap- 
pendix y,  page  683.) 

A  reference  to  this  opinion  of  the  Attorney -General  induces  me  to 
call  for  further  legislation  by  Congress.  If  the  arms,  &c.,  are  not  the 
property  of  the  several  States,  but  the  right  of  property  remains  in  the 
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General  Government,  then  some  law  should  be  enacted  fixing  the  respon- 
sibility, and  requiring  the  necessary  property  returns  to  be  made  at 
stated  periods  to  this  office ;  and  when  any  of  this  property  shall  be 
rendered  unserviceable  or  unsuitable,  it  should  be  returned  to  the  War 
Department,  and  if  sales  are  made  the  money  should  be  covered  into  the 
Treasury  or  used  in  replacing  those  sold.  There  seems  to  be  no  reason 
why  the  arms,  &c.,  in  the  hands  of  the  militia  and  of  the  States  should 
not  be  accounted  for  in  the  same  manner  as  is  done  in  the  Regular  Army. 
Losses  of  arms  or  injury  done  to  them  should  be  charged  either  to  indi- 
viduals or  to  the  States.  To  carry  out  these  views  I  submit  the  follow- 
ing draught  of  a  bill  that  will  probably  cover  the  case,  and  respectfully 
recommend  that  the  matter  may  be  submitted  to  Congress  for  its  action. 

▲N  ACT  for  Uie  proper  aoooimtabUity  and  care  of  the  arms,  and  so  forth,  iasaed  to  the  several  States 

and  Territories  for  the  miUtia  thereof. 

• 

Be  U  enacted  hjf  ike  Senate  and  Hones  of  Bepreeentativee  of  tJke  United  States  in  Congress 
auemhkd,  That  the  ordnaDce  and  ordnance  stores  issued  to  the  several  States  and  Ter- 
ritories for  arming  and  equipping  the  militia,  under  the  provisions  of  section  sixteen 
hundred  and  sixty-one  of  the  Revised  Statates,  shall  remain  the  property  of  the  United 
States,  and  be  annually  accounted  for  to  the  Chief  of  Ordnance,  United  States  Army, 
bjthe  governors  of  the  States  and  Territories  in  the  same  manner  as  ordnance  and  ord- 
nance stores  issned  to  the  Regular  Army  are  accounted  for. 

All  ordnance  and  ordnance  stores  which  may  become  unserviceable  or  unsuitable 
shall  be  examined  by  a  board  of  officers  of  the  militia,  and  its  report  shaU  be  forwarded 
bj  the  governor  direct  to  the  Chief  of  Ordnance,  United  States  Army,  for  the  action 
of  the  Secretary  of  War,  who  shaU  direct  what  disposition,  by  sale  or  otherwise,  shaU 
be  made  of  them. 

Loss  of,  or  damage  to,  arms,  &c.,  except  the  ordinary  wear  and  accidents  of  service, 
ihsU  be  made  good  to  the  United  States  by  the  person  or  persons  chargeable  therewith, 
as  in  like  case  in  the  Begnlar  Army. 

Money  received  from  sales,  or  on  account  of  losses  or  damages  to  arms,  and  so  forth, 
ahaU  be  accounted  for  to  the  Chief  of  Ordnance,  United  States  Army,  and  paid  into  the 
Treasury  of  the  United  States. 

The  Chief  of  Ordnance,  United  States  Army,  under  the  direction  of  the  Secretary  of 
War,  shall  prescribe  and  supply  tbe  necessary  blanks,  and  make  such  regulations  touch- 
ing the  accountability,  care,  and  disposition  of  the  arms,  and  so  forth,  as  he  may  deem 
necessary  in  the  interest  of  the  United  States. 

Under  the  "Joint  resolution  authorizing  the  Secretary  of  War  to  issue 
arms,^  approved  July  3, 1876,  arms,  &c.,  have  been  issued  to  the  follow- 
ing named  "  Territories  and  the  States  bordering  thereon,"  in  the  man- 
ner and  apon  the  conditions  prescribed ;  good  and  sufficient  bonds  for 
the  return  of  said  arms,  or  payment  for  the  same,  having  been  given  in 
each  case.  The  issues  aggregate  3,908  breech-loading  muskets  and  car- 
bines, (see  Appendix  F,)  as  follows : 

1876. 

Aug.  7.  Kansas.  500  breech-loading  muskets,  cal.  .50 ; 

500  Sharp's  carbines,  cal.  .50. 
Aug.  12.  Nebraska.     1,000  breech-loading  muskets,  cal.  .50. 
Sept.  17.  Montana.         500  breech-loading  muskets,  cal.  .50. 
Oct.  2.  Texas.  500  breech-loading  muskets,  cal.  .50 ; 

500  Sharp's  carbines,  cal.  .50. 
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1877. 

Apr.  17.  Colorado.         300  breech-loadiDg  muskets,  cal.  .50. 
May  23.  Arizona.  48  breech-loading  muskets,  cal.  .50 ; 

60  Sharp^s  carbines,  cal.  .50. 

Since  the  begioDing  of  the  present  fiscal  year,  there  have  been  issued 
to  the  State  of  Oregon — 

100  breech-loading  muskets,  cal.  .50 ; 
220  Spencer  carbines,  cal.  .50 ; 

and  instructions  have  been  given  for  an  issue  to  be  made  to  the  Terri- 
tory of  Idaho. 

Including{the  necessary  supply  of  accputennents  and  ammunition,  the 
issues  thus  far  made  and  reported  are  valued  at  $86,220.83. 

The  following  is  an  extract  from  ^<  An  act  making  appropriations,  &c., 
for  the  support  of  the  Army  for  the  fiscal  year  ending  June  30, 1876,  and 
for  other  purposes,"  approved  March  3,  1875 : 

And  provided  further,  That  so  much  of  the  appropriations  between  the  Ist  January, 
1861,  and  the  9th  April,  1865,  under  the  act  of  April  23d,  1808,  herein  referred  to,  as 
would  have  been  used  for  the  purchase  of  arms  to  be  distributed  to'the  several  States 
that  were  in  rebellion,  shall  be  covered  into  the  Treasury  of  the  United  States. 

The  effect  of  this  proviso  was  to  render  null  and  void  an  act  approved 
March  3, 1873,  under  which  all  the  States  that  had  been  in  rebellion 
were  credited  on  the  books  of  this  oflBce  with  their  respective  quotas 
during  the  period  mentioned,  and  arms  and  equipments  were  issued  to 
such  as  made  application,  and  charged  against  them  accordingly. 

The  annulling  of  its  provisions  by  the  above  quoted  proviso  does  in- 
justice to  some  of  the  States  interested,  by  an  unequal  distribution  of 
its  benefits,  and  it  is  recommended  that  further  legislation  thereon  be 
asked  of  Congress. 

States  which  drao  all  their  credits  before  the  passage  of  the  repealing  proviso  of  1875. 

Arkansas $15,595  63 

Georgia - 31,252  67 

Louisiana '- 22,299  38 

Mississippi 31,116  58 

Tennessee »-.  11,094  89 

Texas 24,408  82 

Virginia 48,404  79 

States  which  failed  to  draw  the  credits  under  the  act  of  1873,  and  which  credits  were  covered 

into  the  Treasury  under  the  proviso  of  1875. 

Alabama $21,196  91 

Florida .  7,314  99 

North  Carolina 23,622  25 

South  Carolina 18,049  53 

Section  3  of  "An  act  making  appropriations,  &c.,  for  the  support  of 
the  Army  for  the  fiscal  year  ending  June  30, 1876,  and  for  other  pur- 
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poses,"  approved  March  3d,  1875,  provides  that,  under  certain  conditions 
therein  named,  credits  be  given  to  the  several  States  and  Territories  for 
the  sums  charged  to  them  respectively  for  arms,  &c.,  which  were  issued 
to  them  between  January  1, 1861,  and  April  9, 1865,  and  charged  against 
their  qaotas  under  the  law  for  arming  and  equipping  the  militia.  The 
followin/s:  table  shows  the  value  of  stores  issued  between  the  aforemen- 
tioned dates,  the  credits  given  under  the  law,  and  the  balances  remaining 
still  unadjusted  and  charged  against  the  States  and  Territories. 

Staienmt  of  the  value  of  stores  issued  hetu^een  January  1, 1861,  and  April  9,  1865,  of  the 
credits  given  under  act  of  March  3, 1875,  and  of  balances  yet  to  he  adjusted  under  that  act. 


States. 


CilifornUi 

Coonecticat 

Sfltvire 

Dlinoii 

Iowa 

IpdJaDa 

Sea  tacky 

HtiDe... 

lUrjland 

lUaaachaaetta 

Hjchif^ED 

MinneBota 

Hiasonri 

^tw  Hampshire 

New  York 

Korth  Carolina 

Ohio 

Oregon 

PeansylvaiAa 

Rhode  laland 

Te&De««ee 

Vermont  

Wisconsin 

Arizona  Territory 

Dakota  Territory  ..,.. 
Xebraslca  Territory ... 
New  Mexico  Territory 
District  of  Colambia . . 

Total 


*^  §2 


1321,041  10 

3.438  00 
80,431  00 
98, 674  40 
993  00 
16.910  13 
44,931  00 

1. 139  00 
13, 959  25 

1. 188  00 
25. 210  00 

7,294  00 

7, 595  74 

5.330  00 

32,964  00 

107, 246  00 

5,896  00 

281, 870  70 

14,  416  57 

1,327  00 
25,638  76 

8.  603  00 
638,358  37 

8,  486  73 

1.982  50 
10,  022  34 

8,  487  00 
45.251  00 

1, 976  00 


1, 660, 090  59 


9  CO 

sua 
po 

•^ 

m 


1182,381  51 

3,438  00 

17,000  00 


923  00 


44, 231  00 


13, 959  25 
1,188  00 

25, 210  00 
7, 294  00 
4, 286  88 


1,660  00 
106,892  00 


149,  800  05 

"i,"  327' 06' 


28,537  22 
1,  942  01 


a 


I 


138,759  59 


3.431  00 
98,674  40 


16, 910  13 
"*i,*i39'66 


3,  308  86 

5, 330  00 

31,  304  00 

954  00 

5,896  00 

132,070  65 

14,  416  57 


2.5,  638  76 

8,803  00 

609.821  15 

6.544  72 

1.982  50 

10. 023  34 
8,487  00 

45,251  00 
1, 976  00 


589, 369  92  1  1,  070, 720  67 


ARMAMENT  OF  FORTIFICATIONS. 

An  estimate  of  $950,000  for  this  purpose  has  been  submitted  for  the 
next  fiscal  year.  The  conversion  of  our  useless,  because  obsolete,  10-inch 
smooth-bore  guns  into  efficient  8-inch  rifles,  by  the  insertion  of  wrought- 
iron  tubes  of  American  manufacture,  has  been  very  satisfactory,  and  has 
progressed  as  rapidly  as  the  small  appropriation  made  by  Congress  would 
admit  of.  The  trial  gun  with  American  tube  has  already  been  fired  five 
hundred  and  ninety  rounds,  and  still  remains  in  a  good  and  serviceable 
condition.  There  are  on  hand  at  our  forts  over  eleven  hundred  of  these 
smooth-bore  guns  that  can  be  conveniently  made  into  rifles  for  our  case- 
mate batteries,  where  there  is  not  room  enough  to  accommodate  heavier 
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metal.  They  can  also  compose,  in  the  main,  the  armament  of  smaller 
forts  protecting  shallow  channels  that  will  not  admit  the  heaviest  ships. 
At  one  thousand  yards  they  will  be  very  effective  against  the  ordinary 
iron-clads  that  are  protected  with  less  than  eight  inches  of  iron  plate. 
They  constitute  a  very  essential  portion  of  our  armament,  and  can  be 
prepared  in  our  own  country  with  the  ore  from  our  mines  and  the  skill 
and  labor  of  our  own  mechanics.    One  thousand  of  these  guns  could  be 

judiciously  mounted  on  the  forts  along  our  extended  qoast-line,  and  it 
is  recommended  that  a  liberal  appropriation  be  made  to  continue  the 
conversion  economically  and  expeditiously. 

Carriages  for  these  guns  are  absolutely  necessary.  Those  now  on  hand, 
made  some  years  ago  for  the  smooth-bore  guns,  are  not  in  any  sense 

'  suitable  for  rifle  guns  that  fire  35  lbs.  of  powder  and  180-lb.  shot.  They 
require  extensive  alteration,  and  the  many  mechanical  appliances  for 

.  moving,  traversing,  absorbing  the  recoil  when  fired,  &c.,  without  which 
the  gun  could  not  be  relied  on  for  service.  A  carriage  for  a  gun  of  large 
caliber  is  a  complicated  piece  of  mechanism,  made  of  wrought  iron  and 
other  metals,  weighing  at  least  one-half  the  weight  of  the  gun,  and  cost- 
ing in  about  the  same  proportion,  demanding  much  careful  study  and 
calculation  to  adjust  the  relation  of  the  parts  to  each  other  and  to  the 
work  to  be  performed,  and  requiring  much  mechanical  contrivance  to 
accomplish  the  desired  result  After  long  study  and  mature  considera- 
tion of  all  the  conditions  to  be  fulfilled  by  a  carriage  for  our  largest  guns, 
the  one  devised  by  Lieut.  Col.  S.  Crispin,  "Constructor  of  Ordnance,'' 
has  been  approved.  It  embodies  some  original  ideas  and  all  the  best 
features  used  in  such  constructions,  combined  so  skillfully — every  part 
so  well  adapted  to  its  special  use — as  to  make  it  strong,  economical,  and 
as  simple  as  the  varied  character  of  the  work  it  is  expected  to  perform 
will  permit;  and  great  credit  is  due  to  Lieutenant  Colonel  Crispin  for 
the  distinguished  success  that  has  crowned  his  labors  in  designing  so 
perfect  a  piece  of  mechanism.  A  general  description  of  it  is  submitted  in 
Appendix  T.  In  Appendix  P  will  be  found  succinctly  recorded  the  report 
of  "The  Ordnance  Board"  on  the  most  economical  methods  of  so  altering 
our  old  carriages  as  to  adapt  them  to  the  requirements  of  rifle  guns. 
An  appropriation  is  asked  for  to  enable  the  Department  to  provide  suit- 
able carriages,  either  by  alteration  or  original  construction,  for  the  guns 
as  fast  as  they  are  ready  to  be  mounted. 

Besides  the  8-inch  rifles  above  referred  to,  our  forts  are  now  prepared 
to  receive  larger  calibers,  namely,  twenty  12-inch  and  five  hundred  and 
seventy-five  10-inch  rifles,  and  Congress  ought  to  appropriate  money 
sufficient  for  making  a  substantial  beginning  in  this  most  important  por- 
tion of  our  armament.  There  is  at  present  only  one  establishment  in 
this  country  capable  of  undertaking  the  construction  of  these  large  guns. 
The  plant  is  very  expensive,  and  without  some  encouragement  on  the  part 
of  the  United  States,  and  some  degree  of  permanence  in  the  orders  that 
are  to  be  given  annually,  these  private  parties  cannot  be  expected  to 
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risk  the  iDvestmeDt  of  money  to  keep  the  expensive  plant  in  condition 
for  immediate  and  efBcient  work,  with  no  more  in  prospect  than  the 
disheartening  uncertainties  of  the  past  decade.  A  consideration  of  the 
urgent  wants  of  our  sea-coast  defenses,  the  length  of  time  required  to 
supply  those  wants,  the  absolute  impossibility  of  providing  for  them  in 
time  of  danger,  when  the  events  of  years  are  crowded  into  days,  the 
wisdom  and  xK)licy  of  fostering  our  mechanical  industries  for  the  manu- 
facture of  warlike  stores  in  the  absence  of  a  Government  foundry,  the 
economy  of  products  which  are  the  results  of  paying  orders  and  steady 
labor,  satisfies  me  that  a  permanent  annual  appropriation  for  the  arma- 
ment of  fortifications  would  be  most  judicious  and  satisfactory  in  the 
interest  of  the  public  purse  and  the  public  service. 

POWDER  DEPOT  AND  MILLS. 

An  estimate  of  $100,000  has  been  submitted  for  the  establishment  of 
powder-mills  for  the  manufacture  of  exi)erimental  powders  and  powders 
for  our  peace  establishment,  and  a  depot  on  the  Atlantic  coast  for  its  stor- 
age and  preservation.    At  present  our  supply  has  to  be  stored  either  in 
our  forts,  where  it  is  subject  to  rapid  deterioration,  or  in  our  arsenals 
and  magazines,  in  the  midst  of  closely-populated  districts.    The  loss  from 
the  former,  caused  by  the  damp  sea  air,  is  estimated  at  twelve  per  cent, 
annually ;  and  from  the  latter,  should  an  explosion  occur,  the  loss  would 
he  incalculable,  so  that  provision  for  the  storage  depot  is  called  for  by 
reasons  of  interest  and  humanity ;  (see  pages  599-607.)    There  can  be  no- 
question  that  the  Government  should  have  a  powder-mill  of  its  own. 
The  gunpowder   now   adopted  for   large  ordnance  has    no  ordinary 
marketable  value,  it   being  used   exclusively  for  war  purposes.    It 
requires  some  special  machinery  and  appliances,  much  experiment  and 
trial,  and  should  be  under  Government  control.    The  determination  'of 
the  many  scientific  and  mechanical  questions  of  detail  that  enter  into  its 
manufacture,  the  fixing  of  standards  for  the  guidance  of  private  mills  in 
<ia8eof  war,  when  all  the  resources  at  command  must  be  called  into 
^uisitlon,  the  economy  of  their  manufacture  for  the  Army  and  militia 
iu  time  of  peace,  would  seem  to  make  a  powder-mill  one  of  the  neces- 
sities of  the  service. 

MACHINE-GUNS. 

Doriog  the  past  few  years  the  invention  of  the  mitrailleuse  has  intro- 
duced a  new  element  in  the  character  and  power  of  our  armament.  The 
Gatling  gun  may  be  considered  the  pioneer  among  the  successful  few, 
^d  in  its  crude  state  dates  back  to  its  use  in  the  early  days  of  the  rebel- 
lion. Since  the  war  it  has  been  perfected  and  introduced  first  in  this 
^ntry  by  the  purchase  of  one  hundred  guns  in  1866,  and  afterwards 
uito  many  countries  throughout  the  world,  where  it  has  made  a  record 
that  challenges  comparison  with  any  other  mitrailleuse  of  which  we 
have  any  knowledge.    Its  power  has  thus  far  been  limited  practically 
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to  a  concentrated  fire  of  wonderful  rapidity  and  intensity,  bat  not  ex- 
ceeding the  capacity  in  accuracy  and  range  of  the  ordinary  8mall-arm, 
using  the  same  cartridge.  I  say  practically,  for  although  gans  of  one- 
inch  caliber  have  been  made,  some  of  which  are  now  in  our  service,  only 
solid  shot  and  canister  are  provided,  the  former  of  coarse  available  at 
ranges  beyond  the  attainment  of  the  ordinary  rifle.  The  G-atlings  may 
then  be  considered  as  supplementary  to  the  small-arm,  with  great  effi- 
ciency and  effectiveness,  bat  not  rising  to  the  power  and  dignity  of  a 
field-gun. 

The  Hotchkiss  revolving  cannon  does  no  violence  to  its  name,  because 
in  great  accuracy  and  long  range,  in  rapidity  of  fire  and  deadly  eflfect 
of  its  shells,  it  is  a  cannon  in  its  uses  and  effects,  a  powerful  auxiliary 
for  field  service  and  flank  defence,  that  lifts  it  above  the  plane  of  an 
ordinary  mitrailleuse.  ''The  Ordnance  Board,"  in  its  able  and  interest- 
ing report,  very  truly  says  that  it  ''cannot  be  classed  with  mitrailleuses 
in  the  ordinary  sense  of  the  latter  term,  as  explosive  shells  are  fired  with 
the  former,  and  it  has  a  range  equal  to  that  of  field  artillery.  And, 
again,  "The  introduction  of  this  gun  has  marked  a  new  departure  in 
that  class  of  arms  which  next  succeeds  in  power  the  personal  weapons 
of  the  soldier ;  and  it  gives  fair  promise  as  a  powerful  auxiliary  to  our 
modern  field  system,  and  to  our  present  contemplated  armaments  for 
the  defence  of  the  short  flank-lines  of  our  permanent  works." 

Its  place  is  unquestionably  side  by  side  with  our  field  batteries,  its 
percussion  shell  capable  of  searching  woods,  underbrush,  and  inacces- 
sible points,  at  distances  up  to  three  miles,  and  equally  with  the  field 
shell  signalling  the  result  of  its  aim  by  its  unfailing  explosion.  As  an 
auxiliary  in  our  field  and  permanent  forts,  its  continuous  fire  of  shell 
and  canister  at  all  ranges  from  the  shortest  flank  to  the  extreme  reach 
of  its  shell,  would  seem  to  fulfill  all  conditions  and  requirements. 

The  results  of  our  trials  at  Sandy  Hook  (see  Eeport  of  Ordnance 
Board,  Appendix  O)  compare  most  favorably  with  those  obtained  in 
the  extended  and  exhaustive  trials  made  at  Gavre,  France,  and  in  the 
more  limited  experiments  in  Brazil,  and  fully  justify  the  board  in  its 
highly  favorable  estimate  of  its  merits,  and  in  its  recommendation  for 
further  trials  at  the  experimental  ground,  in  actual  field  service  and  in 
our  fortifications. 

ARSENALS. 

By  the  "Act  making  appropriations  for  sundry  civil  expenses  of  the 
Government  for  the  fiscal  year  ending  June  30, 1876,  and  for  other  pur- 
poses," approved  March  3, 1875,  the  Secretary  of  War  was  "directed  to 
cause  an  examination  to  be  made  into  the  condition  of  the  United  States 
arsenals  east  of  the  Mississippi  Kiver,  and  report  to  the  next  Congress 
how  many  of  the  same  can  be  sold  without  interfering  with  the  neces- 
sities of  the  military  service,  together  with  an  estimate  of  tlie  amount 
that  can  probably  be  realized  from  the  sale  of  each  of  the  same  when- 
ever such  sale  shall  be  directed  by  Congress.'' 
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Parsaant  to  the  above  provision,  a  board  was  convened  in  June,  1875, 
and,  after  a  comprehensive  and  exhaustive  study  of  our  arsenal  system, 
made  its  report  in  September,  1875.  That  report  is  again  submitted,  in 
the  hope  that  some  definite  action  may  be  taken  by  Congress  to  carry 
out  its  recommendations,  which  have  received  the  strongest  indorsements 
of  this  office  and  the  approval  of  the  War  Department.  Besides  the 
National  Armory  we  have  seventeen  arsenals  and  the  proving-ground 
at  Sandy  Hook,  or  nineteen  separate  and  distinct  establishments,  scat- 
tered from  Maine  to  Oregon.  Within  the  past  few  years  eleven  smaller 
arsenals  have  been  disposed  of,  either  by  sale  under  congressional  sanc- 
tion or  by  transfers  to  the  line  of  the  Army.  This  reduction  of  one- 
third  of  the  number  would  seem  to  be  very  material,  were  it  not  that 
they  constituted  the  most  unimportant  in  convenience  of  location  and 
capacity  for  work.  The  number  ought  to  be  still  further  reduced  to 
reach  a  purely  working  condition  of  the  Department,  in  which  the  maxi- 
mam  results  can  be  attained  at  a  minimum  cost. 

The  conclusions  of  the  board  are  urgently  recommended  for  favorable 
consideration.    The  country  needs  only  a  few  manufacturing  establish- 
ments and  depots  of  supplies  to  fulfill  all  conditions  and  meet  all  de- 
mands.   Our  railroad  system  brings  all  portions  of  the  country  in  such, 
close  proximity  in  point  of  time  that  but  a  few  centers  for  manufacture 
and  storage  are  essential  for  rapid  and  complete  distribution  of  supplies. 
The  simplest,  most  judicious,  and  most  economical  method  to  effect  this 
object  is,  in  my  opinion,  for  Congress  to  authorize  the  Secretary  of  War 
to  sell  such  arsenals  as  he  may  deem  no  longer  needed  for  the  public  ser- 
vice, and  to  use  the  net  proceeds  in  the  erection  of  a  large  arsenal  on 
the  Atlantic  coast,  and  in  placing  the  arsenals  retained  in  perfect  repair. 
Precedents  for  such  congressional  action  are  many,  but  reference  is 
bere  made  only  to  the  ^^Act  making  appropriations  for  sundry  civil  ex- 
penses of  the  Government  for  the  fiscal  year  ending  June  30, 1876,''  ap- 
proved March  3, 1875,  which  created  a  commission  to  make  sale  and 
conveyance  of  all  lands,  docks,  &c.,  known  as  the  navy -yard  in  Philadel- 
phia, and  provided  that  the  net  proceeds  <'  shall  be  paid  into  the  Treas- 
ury of  the  United  States,  and  an  amount  equaLto  the  sum  so  paid  in  is 
hereby  appropriated  to  be  expended  by  the  Navy  Department  in  remov- 
^Dg  the  movable  property  of  the  Philadelphia  navy-yard  to  League 
Mand,  and  in  building  the  necessary  docks,  wharves,  shops,  and  build- 
ings at  League  Island,"  &c.,  under  certain  restrictions  therein  provided. 
Only  $30,000  were  appropriated  for  the  "repairs  of  smaller  arsenals," 
&c.,  during  the  current  fiscal  year,  an  amount  entirely  inadequate  for 
the  puri)ose.    The  amount  so  appropriated  has  been  less  every  succeed- 
*^g  year,  as  if  the  decided  policy  of  Congress  was  in  harmony  with  my 
Commendation  above,  for  surely  if  these  arsenals  are  worth  keeping 
^hey  are  worth  preserving,  and  the  sums  allowed  the  past  few  years  have 
Dot  been  sufficient  to  keep  them  in  decent  repair.    The  reduction  of  the 
Dumber  seems  to  be  the  only  proper  course  in  this  regard,  irrespective 
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of  its  necessity  to  enable  the  Department  to  concentrate  its  work  and 
supplies. 

Bock  Island  Arsenal, — An  estimate  of  $599,100  has  been  submitted 
for  continuing  the  erection  of  workshops  and  other  buildings,  and  for 
other  purposes,  at  the  Rock  Island  arsenal.  By  the  act  of  July  12, 
1870,  all  money  must  be  expended  within  the  year  for  which  it  is  ap- 
propriated, except  in  cases  of  contract.  This  iron  rule,  that  forces  the 
expenditure  of  an  appropriation — if  expended  at  all — between  certain 
dates,  ought  to  be  relaxed  in  connection  with  the  erection  of  arsenal- 
buildings,  so  that  advantage  might  be  taken  of  the  best  portion  of  the 
year  for  such  work.  Under  it,  the  30th  of  June  of  each  year  divides 
the  working  season  into  two  parts,  and  makes  an  impassable  gulf 
between  the  arrangements  for  material  and  labor  of  the  two  half  years 
so  divided.  Such  a  policy  can  only  result  in  necessary  but  useless  ex- 
penditure of  money. 

Major  Flagler,  commanding  the  Eock  Island  arsenal,  an  officer  of 
large  experience  in  the  economical  and  successful  administration  of 
affairs  at  that  establishment,  very  properly  says  : 

It  is  apparent  that  such  a  system  is  inconsistent  with  the  best  economy.     Accidents 
which  no  prudence  or  wisdom  can  foresee  will  occnr  to  interfere  with  and  upset  plans — 
such  as  changes  in  prices  of  labor  and  material,  strikes,  fnilnres  of  contractors  to  fur- 
nish materials  at  times  and  in  quantities  required,  and  difficulties  in  procnrinf;;  founda- 
tions and  other  engineering  work,    A  worse  difficulty,  inseparable  from  the  system, 
grows  out  of  its  lack  of  adaptation  to  the  legal  fiscal  year.    Appropriations  are  avail — 
able  only  from  July  Ist  to  June  30th,  and  in  the  middle  of  this  occurs,  in  our  climate^ 
nearly  six  months  of  weather  in  which  out-door  building-work  is  impracticable.    Ther^ 
is  then,  after  some  delay  for  making  contracts,  &c.,  only  about  three  months  of  goo^i_ 
weather  in  the  fall,  and  from  two  to  two  and  a  half  in  the  spring,  for  all  work  mast:^ 
be  completed  and  gradually  brought  to  a  close  before  the  end  of  June.    Work  mosft^^ 
then  cease,  and  workmen  be  discharged,  in  the  best  season,  to  wait  until  new  appi 
priations  are  available. 

This  subject  is  deemed  of  sufficient  importance  to  call  for  legislativ 
action,  and  it  is  respectfully  recommended  that  the  attention  of  Gongre 
may  be  called  to  the  necessity  for  an  amendment  to  existing  laws.     I 
this  connection,  and  as  a  complement  to  such  relaxation  in  the  time 
for  which  appropriations  are  made  available,  the  following  views  of  th 
commanding  officer  of  Eock  Island  arsenal  are  submitted.    That  an 
propriation  in  bulk  of  the  entire  amount  necessary  to  complete  the  arse 
nal,  to  be  expended  in  a  series  of  years  under  restrictions  as  to  tl»- 
amount  for  each  year,  would  undoubtedly  be  advantageous  and  econonc^  - 
ical,  there  can  be  no  question.    He  says : 


Further  great  additional  economy  and  advantage  could  be  effected  in  the  work 
construction,  if  the  whole  amount  required  to  complete  all  the  arsenal-buildings  we: 
appropriated  at  once  and  placed  at  the  disposal  of  the  Secretary  of  War,  to  be  used 
such  quantities  each  year  as  will  permit  the  work  to  be  done  cheapest  and  in  the 
manner. 

It  is  believed  that  the  truth  of  this  statement  would  be  made  clear  by  a  fair  co**"" 
sideration  of  the  difficulties  enumerated  above,  and  in  connection  with  the  fact  th^'* 
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the  estimates  for  each  year  are  liable  to  be  cat  down  and  articles  stricken  out,  so  that 
plans  for  economical  work  are  interfered  with.    Different  parts  of  the  work  are  not 
done  in  each  year  simaltaneoosly,  as  they  ought  to  be,  and  often  a  less  amount  is  done 
than  can  be  done  with  the  highest  economy.    Under  such  circumstances  large  gangs 
of  caref ally  selected y  tried^  and  organized  workmen  and  foremen  have  to  be  discharged 
and  are  dissipated.    The  United  States  loses  the  advantage  which  permanent  employ- 
ment gives,  of  getting  the  best  workmen  at  low  wages,  and  only  a  small  amount  of 
work  is  done  in  some  years  with  the  machinery  and  means  provided  for  doing  a  larger 
unount,  while  the  cost  of  maintaining  these  means  is  nearly  permanent. 

It  is  believed  that  the  adoption  of  the  course  recommended,  instead  of  the  system 
now  parsned,  ought  and  would  save  to  the  United  States  not  less  than  ten  per  cent,  of  the 
wbole  cost  of  the  work,  and  probably  more.  It  is  generally  admitted  that  the  armory 
and  arsenal  are  to  be  completed;  if  so,  the  sooner  it  is  done  the  better,  and  probably 
no  time  will  come  when  the  low  prices  of  labor  and  materials  will  permit  its  accomplish- 
meot  80  cheaply  as  now,  or  when  the  employment  it  would  furnish  to  laboring  classes 
would  be  so  great  a  boon  as  now. 

Exclasive  of  machinery  and  shop  fixtares,  a  total  amoant  of  $2,830,000 
is  a  fr^e  estimate  of  the  cost  of  completing  the  construction  of  the  arsenal. 
Ijast  year  I  had  the  honor  of  submitting  a  special  report  on  the  neces- 
sity for  a  special  appropriation  of  $167,350  for  completing  the  develop- 
'tient  of  the  water-power  at  this  arsenal.    This  item  was  also  included 
i&  the  estimates  then  submitted,  and  the  necessity  for  the  appropriation 
^^s  fully  discussed  in  the  papers  accompanying  my  annual  report.    No 
appropriation  was  made  by  Congress,  but  a  "joint  resolution  to  appoint 
^    commission  to  examine  into  the  matter  of  contracts  made  by  and 
t^^tween  the  United  States  and  the  Moline  Water- Power  Company  as  to 
tli^  water-power  at  Moline,  Illinois,  and  to  report  to  Congress  as  to  the 
^s^me,''  was  passed  March  3,  1877.    Should  the  conclusions  readied  by 
le  commission  be  in  harmony  with  those  so  often  expressed  and  urged 
this  bureau,  it  is  hoped  that  Congress  will  take  prompt  action  in  the 

Atter. 

Appended  to  this  report  will  be  found  an  interesting  and  valuable 

*'*'  history  of  the  Eock  Island  Arsenal"  from  its  establishment  in  1863, 

^^d  of  the  island  itself  since  1804,  prepared  by  Major  Flagler,  under  my 

^^istructions.    It  records,  in  a  permanent  and  accessible  form,  the  many 

Median  treaties,  laws,  reports,  agreements,  assignments,  &c.,  upon  which 

it:«  foundation  and  stability  rest,  and  details  its  steady  growth  under  the 

Postering  care  of  Congress  through  succeeding  years,  to  its  present  grand 

Pi'oportions.    And,  what  is  so  valuable  to  the  engineer  and  constructor, 

^t;  frankly  speaks  of  failures  as  well  as  successes,  of  the  obstacles  and 

difficulties  as  well  as  of  the  crowning  achievements.    Throughout  this 

^^teresting  recital  it  is  not  difficult  to  appreciate  how  thoroughly  the 

^^ccess  of  this  national  enterprise  is  due  to  the  incessant  study  and 

'^irtefati gable  labors  of  its  present  able  and  energetic  commander,  and  of 

*^Js  highly  distinguished  predecessor,  the  late  General  Eodman. 

^KpORTS  OF  COLONEL  LAIDLEY  AND  LIEUTENANT-COLONEL  BENTON, 

ON  EUROPEAN  ORDNANCE  MANUFACTURES. 

On  the  22d  of  May,  1873,  the  Secretary  of  War  directed  that  Lieuten- 
^^tColonel  Laidley,  Major  Benton  and  Major  Crispin,  of  the  Ordnance 
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Department,  United  States  Army,  "proceed  to  England,  France,  Ger- 
many, Austria,  and  Eassia,  for  the  parpose  of  collecting  information  in 
regard  to  the  construction  of  heavy  cannon  and  other  ordnance  mana- 
factures.''  ♦  ♦  ♦  '*The  informu>tion  gathered  will,  on  their  return, 
be  submitted  to  the  Chief  of  Ordnance."  As  their  reports  had  to  be 
made  in  the  intervals  taken  from  other  important  duties,  there  has  been 
some  delay  in  submitting  them,  (see  Appendixes  K  and  L,)  bat  much  of 
the  information  gathered  has  been  well  digested  and  already  utilized  in 
departmental  constructions.  Although  their  absence  abroad  was  limited 
to  one  hundred  days,  and  their  field  of  observation  an  extended  one, 
these  reports  exhibit  marks  of  hard  labor,  careful  study,  technical  knowl- 
edge, close  examination,  accurate  observation,  and  descriptive  power, 
that  render  them,  in  a  high  degree,  interesting  and  instructive  both  to 
the  professional  student  and  the  general  reader. 

ARTESIAN  WELL  AT  BENICIA  ARSENAL. 

Considerable  progress  has  been  made  during  the  past  year  in  sinking 
the  artesian  well.  The  total  depth  bored  is  1,407  feet  10  inches,  but  of 
this  only  1,373  feet  has  been  piped.  In  its  present  state  water  is  pumped 
by  letting  down  a  deep- well  pump  two  hundred  feet.  The  water  obtained 
is  accompanied  by  inflammable  gas,  which  can  be  lighted  at  the  receiving 
reservoir  two  hundred  feet  away,  where  the  water  is  delivered.  Lieuten- 
ant-Colonel McAllister's  report  is  herewith  submitted,  and  an  appro- 
priation to  enable  him  to  prosecute  the  work  to  a  successful  conclusion 
is  recommended. 

INFRINGEMENT  OF  PATENTS. 

In  previous  reports  I  have  had  the  honor  to  refer  at  length  to  the 
subject  of  claims  set  up  against  this  Department  for  alleged  infringement 
of  patents.  During  the  last  Congress  it  received  the  careful  attention 
and  consideration  of  both  Committees  of  Patents,  resulting  in  a  bill 
reported  to  the  Senate,  accompanied  by  a  favorable  report,  recommend- 
ing the  passage  of  the  bill  at  an  early  day.  The  papers  in  the  case  are 
herewith  appended,  and  I  invoke  such  notice  of  the  matter  on  the  part 
of  the  Secretary  of  War  as  may  result  in  proper  consideration  on  the 
part  of  Congress. 

I  am  the  more  urgent  at  this  time  for  prompt  legislative  action,  be- 
cause of  the  very  recent  opinion  of  the 

Sapreme  Court  of  the  United  States,  No.  114,  October  term,  187(5. 

\Vm.   H.    Cammbyer    &   Samuel    Lewis,  ^ 

appellants, 

V8.  ^ 

John  Nkwton,  Washington  Isetts,  Ciias. 
EcclestoD,  &  Wui.  L.  Quino. 

Appeal  from  the  circuit  court  of  the  United  States  for  the  southern  district  of  New 

York. 

Mr.  Justice  Clifford  delivered  the  opinion  of  the  court : 

Holders  of  valid  letters-patent  enjoy,  by  virtue  of  the  same,  the  exclusive  right  and 
liberty  of  making  and  jisiug  the  invention  therein  secured,  and  of  vending  the  same  to 
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others  to  be  used^  aAjprovided  by  the  act  of  Congress,  and  the  rule  of  law  is  well^ettled 
that  an  invention  so  secared  is  property  in  the  holder  of  the  patent,  and  that,  as  sach, 
the  right  of  the  holder  is  as  mach  entitled  to  protection  as  any  other  property,  during 
the  term  for  which  the  franchise  or  the  exclusive  right  or  privilege  is  granted. — (Sey- 
mour Y.  Osborne,  11  Wall.,  533;  16  Stat,  at  Large,  201.) 

Public  employment  is  no  defense  to  the  employ^  for  having  converted  the  private 
proi)erty  of  another  to  the  public  use  without  his  consent  and  without  just  compensa- 
tion. Private  property,  the  Constitution  provides,  shall  not  be  taken  for  public  use 
without  Just  compensation,  and  it  is  clear  that  that  provision  is  as  applicable  to  the 
Government  as  to  individuals,  except  in  cases  of  extreme  necessity  in  time  of  war,  and 
of  immediate  and  impending  public  danger.^ (Mitchel  v.  Harmony,  13  How.,  134;  U,  5» 
V.  RMad,  13  Wall.,  6*27.) 

Section  twenty-two  of  the  patent  act  provides  that  every  patent  shall  **  contain  a 
grant  to  the  patentee,  his  heirs  and  assigns,  for  the  term  of  seventeen  years,  of  the 
exclusive  right  to  make,  use,  and  vend  the  said  invention  or  discovery  throughout  the 
United  States."— (16  Stat,  at  Large,  201.) 

Agents  of  the  public  have  no  more  right  to  take  such  private  property  than  other 
individuals  under  that  provision,  as  it  contains  no  exception  warranting  any  such  in- 
vasion of  the  private  rights  of  individuals.  Conclusive  support  to  that  proposition  is 
found  in  a  recent  decision  of  this  court,  in  which  it  is  held  that  the  Government  can- 
not, after  the  patent  is  issued,  make  use  of  the  improvement  any  more  than  a  private 
individual,  without  license  of  the  inventor,  or  making  him  compensation. — {U,  S.  v. 
Bums,   12  Wall.,  252.) 

Suppose  that  is  so,  then  it  follows  that  the  decision  in  the  case  before  the  court  must 
depend  upon  the  question  of  infringement. 

ClaimaDts  before  this  bureau  for  past  use  of  inventioDs  have,  prac- 
ticallyy  but  one  remedy,  and  that  is  to  briug  personal  actions  against  offi- 
cers of  the  Ordnance  Department.  Such  suits  are  now  pending,  and,  if 
successful,  will,  under  the  above  opinion  of  the  Supreme  Court,  render 
the  officers  liable  in  their  private  means.  The  laws  should  in  justice 
guard  the  officer  from  the  anxieties  and  embarrassments  of  such  a  con- 
tingency, however  remote  it  may  seem,  when,  in  obedience  to  orders  from 
higher  authority,  he  has  performed  a  simple  act  of  duty — a  neglect  pf 
which  would  have  subjected  him  to  trial  by  court-martial. 

As  the  proposed  bill  gives  jurisdiction  to  the  Court  of  Claims  in  all 
such  cases  where  the  United  States  is  defendant,  it  would,  I  am  confi- 
dent, relieve  the  Department  and  its  officers,  as  well  as  inventors  and 
claimants,  from  the  difficulties  and  annoyances  that  environ  these  im- 
portant cases. 

CLERICAL  FORCE. 

Attention  is  respectfully  invited  to  my  estimate  asking  for  six  clerks 
in  addition  to  the  present  clerical  force  of  this  bureau.'  This  office  is 
divided  into  three  divisions,  and  the  chiefs  of  these  divisions  have  been, 
and  should  be,  graded  and  paid  as  fourth-class  clerks. 

This  estimate  conforms  to  the  number  and  grades  for  which  appropri- 
ation was  made  for  the  fiscal  year  ending  June  30, 1876,  and  which  was 
found  barely  sufficient  to  transact  the  business  of  this  office  promptly 
and  efficiently. 
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In  (be  appropriation  for  the  year  ending  Jane  30,  1877,  a  redaction 
of  one  fourth,  one  third,  one  second,  and  two  first  class  clerks  was  made, 
and  in  the  appropriation  for  the  present  fiscal  year  a  farther  redaction 
of  one  fourth-class  clerk. 

Tlie  redaction  in  the  fiscal  year  1877  causeil  a  falling  ofif  in  the  num- 
ber of  property  returns  examined  of  over  one  thousand,  (1,000,)  and 
since  July  1, 1877,  over  eight  hundred  (800)  returns  have  been  received 
which  have  not  yet  been  examined,  owing  to  the  inadequacy  of  the 
clerical  force.  This  increasing  delay  in  the  examination  and  adjustment 
of  property  accountability  is  often  the  unintentional  cause  of  injustice 
to  the  officers  of  the  Army  and  of  pecuniary  loss  to  the  United  States. 

I  have  the  honor  to  submit  the  following  papers,  heretofore  referred 
to: 

Appendix  A. — Statement  of  principal  articles  procured  by  purchase 
and  fabrication  at  the  arsenals  during  the  year  ended  June  30,  1877. 

Appendix  B. — Statement  of  ordnance,  ordnance  stores,  &c.,  issued  to 
the  Regular  Army  and  to  posts  during  the  year  ended'June  30,  1877. 

Appendix  C. — Apportionment,  for  the  fiscal  year  ended  June  30, 1877, 
of  the  annual  appropriation  of  $200,000  for  arming  and  equipping  the 
militia,  under  sections  1G61  and  1667  Revised  Statutes. 

Appendix  D. — Statement  of  ordnance,  ordnance  stores,  &c.,  distributed 
to  the  militia  from  July  1,  ^876,  to  June  30, 1877,  under  section  1667 
Revised  Statutes. 

Appendix  U. — Statement  of  ordnance,  ordnance  stores,  &c.,  distributed 
to  colleges  from  July  1, 1876,  to  June  30, 1877,  under  section  1225  Revised 
Statutes. 

Appendix  F. — Statement  of  ordnance  stores,  &c.,  distributed  to  the 
Territories,  and  States  bordering  thereon,  from  July  1, 1876,  to  Jane  30, 
1877,  under  the  joint  resolutions  of  July  3,  1876,  and  March  3,  1877. 

Appendix  0. — Showing  stations  and  duties  of  the  officers  of  the  Ord- 
nance Department  on  the  30th  of  June,  1877. 

Appendix  H. — History  of  the  Rock  Island  arsenal. 

Appendix  H  a. — Operations  at  Rock  Island  arsenal  for  year  ending 
June  30,  1877. 

Appendix  I. — Pressure-gauges,  dynamometers,  densimeters,  and  coiled 
wrought-iron  tubes. 

Appendix  <7. — Infringement  on  patents. 

Appendix  K. — Colonel  Laidley's  report  on  European  explosives. 

Appendix  L, — Colonel  Benton's  report  on  European  ordnance  and 
ordnance  stores. 

Appendix  M, — Report  of  Board  on  arsenals. 

Appendix  N, — Report  on  deterioration  of  powder. 

Reports  of  The  Ordnance  Board,  viz : 

Appendix  0. — Trial  of  Hotchkiss  revolving  cannon. 
Appendix  P. — Altered  carriage  for  the  8-inch  converted  rifles. 
Apj?endix  ^.—Firing  with  experimental  guns  at  Sandy  Hook,  &c. 
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Beports  of  Colonel  Crispin,  Constructor  of  Ordnance,  viz : 

Appendix  2J.— Construction  of  6-incli  Moflfatt  breech-loading  rifled 
howitzer. 

Appendix  S. — Construction  of  Dean's  3.5-iucli  bronze  muzzle-loading 
field-piece. 

Appendix  T, — Proposed  carriage  and  chassis  for  12-inch  rifle. 

Appendix  U. — Construction  of  12-inch  rifle. 

Appendix  V. — Opinion  of  Attorney-General  in  regard  to  the  appro- 
priation for  arming  and  equipping  the  militia. 

Appendix  W. — Progress  of  boring  the  artesian  well  at  Benicia  arsenal. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  V.  BENfiT, 
Brigadier'  General^  Chief  of  Ord 
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APPENDIX  A. 

Statement  of  principal  articles  procured  by  fabrication  at  the  arsenals  and 

by  purchase  during  the  year  ending  June  30,  1877. 

Class  I. 

19  Gatling  guns,  caliber  .45. 

1  Moffatt  flank-defense  howitzer,  caliber  G  inches. 

1  Botcbkiss  revolving  cannon,  caliber  1.5  inches. 
•     1  Hotchkiss  mountain-gun,  caliber  1,65  inches. 

1  3.5-inch  rifled  bronze  tield-gun. 
43  8-inch  rifles,  converted. 

1  10-inch  rifle,  converted. 

Class  II. 


2  carriages  for  Gatling  guns,  caliber  .45. 
1  carriage  and  limber  for  Hotchkiss  gun. 

300  partvS  of  artillery-carriages. 

Class  III. 

10  buckets,  sponge,  wood. 

20  feed-cases  for  caliber  .45  Gatling  gun. 

5  gun-covers,  various. 
.55  paulins,  various. 

1  pointing-apparatus  for  mortars. 

4  powder-funnels,  copper. 
40  drifts  for  Gatling  guns. 

5  locks  for  Gatling  guns. 

6  rammers  and  staves  for  8-inch  gun. 
6  scrapers  for  guns. 

24  sponge-covers,  various. 

57  sponges  and  rammers,  various. 

52  sponeres  and  staves,  various. 

1  tompion  for  4.5  inch  siegeguu. 
91  ventcovers. 
70  vent-pieces. 

3  water-tubs. 

78  part8  of  artillery  implements. 

Classes  IV  and  V. 

1 ,  908  8  inch  Butler  shot. 
5  10-inch  Butler  shot. 
8  8-inch  Butler  shells. 
10  4.5-inch  Butler  shot. 
10  3,15inch  Sutcliife  shot. 

5  10-inch  Dana  shot. 
50  9-inch  Eureka  shot. 

5  10  inch  Eureka  shot. 

100  3inch  Hotchkiss  shot. 

1, 168  1.5-iuch  Hotchkiss  shells. 

2  ORD 
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50  3-inch  Hotcbkiss  shells. 
25  3iDch  Hotchkiss  case. 
38  l§-inch  Hotchkiss  case. 
25  3iDch  Hotchkiss  canister. 
50  12pounder  shells. 
900  sabots,  various. 

Class  VI. 

2,  497  Springfield  carbines,  caliber  .45. 
2, 913  Springfield  rifles,  caliber  .45. 
1,500  Springfield  "cadet"  rifles,  caliber  .45. 
140  Sringfield  officers'  rifles,  caliber  .45. 
1  Peabody-Martini  rifle. 

1  Winchester  rifle,  caliber  .44. 
16  donble-barreled  shot-guns. 

2, 003  Colt's  revolvers,  caliber  .45. 
5, 003  Schofield's  Smith  &  Wesson  revolvers,  caliber  .45, 
44  fencing-muskets  and  bayonets. 
30  fencing-swords. 
131, 930  spare  parts  for  small-arms. 

Class  VII. 

3  sets  cavalryaccouterments. 

4,  247  sets  infantry-equipments. 

1, 000  graduated  felt  saddle-cloths. 
11, 504  saddle-blankets. 
10, 923  curry-combs. 
12, 500  sets  knives,  forks,  and  spoons. 

8, 038  meat-ration  cans. 
88,911  parts  of  infantry-equipments. 
59, 664  parts  of  cavalry -a  ccou  term  en  ta. 
44,  798  parts  of  horse-equipments. 
32,  762  appendages  for  small-arms. 

Class  VIII. 

31,464  cartridge-bags,  filled,  various. 
43,  111  cartridge-bags,  empty,  various. 
5,  487, 456  metallic  ball-cartridges,  caliber  .45. 
015, 313  metallic  blank  cartridges,  caliber  .45. 
500  metallic  ball-cartridges,  caliber  .44. 
5, 500  lead  balls,  caliber  .45. 
4, 675  canister  for  1-inch  Catling  guns. 
1, 500  pounds  powder. 
1, 000  electric  cannon-primers. 
223, 000  cartridge-primers. 
1, 000  percussion-caps. 
250  Hotchkiss  percussion-fuses. 
133  fuses,  experimental,  various. 
1,000  specimens  cartridge-cases  and  bullets,  caliber  .45. 

Class  IX. 
53  blocks,  various. 

2  hand  carts. 

10  chock-handles. 
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1  densimeter. 

.    4  platforms  for  siege-carriages. 
10  rollers,  long. 

4  screens  for  targets. 
10  shifting-planks. 
16  skids. 

2  slings,  rope. 
2  target-frames. 

14  trace-ropes. 
2  tranuionloops. 
1  rheostat. 

1  printing-press. 

Miscellaneous. 
546  arm  chests. 
14  aprons,  smithes. 
'       2  ambniance- wagons. 

2  ambulance  water-kegs. 
7,  241  boxes,  packing,  wood. 
1,  227  boxes,  packing,  tin. 

120  bolts  and  unts,  varioas. 
41,  993  poands  barrel-molds. 
637  cans,  tin. 

1  cartridge-ganging  machine. 
1  cartridge-weighing  machine. 
1  panch-straighteuiug  machine. 
1  pressure-dynamometer. 
1  dynamometer,  Benton's. 

1  eprouvette  for  cartridges. 
228  pounds  fulminate  of  mercury. 

2  hoisting-machines. 

4  sets  harness  for  post. 
105  boxes  leather-blacking. 

27  gallons  lacker. 

10  star-gauge  rings  and  points. 
175  cast-iron  heating-stoves  for  quartermaster's  department. 

3  tripods  for  Bouleng^  chronograph. 
225  pounds  black  wax. 

20, 183  pounds  paiot. 
4, 937  tools  and  utensils,  varions. 
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APPENDIX  B. 

Statement  of  ordnance  and  ordnance  stores  issued  to  the  Regular  Army  i 

to  posts  during  the  year  ending  June  30, 1877. 

Class  I. 

19  Gatling  guns,  caliber  .45. 
2  Gatling  guns,  caliber  .50. 

1  Gatling  gun,  caliber  1  inch. 
11  3inch  rifled  guns. 

2  4^-inch  rifled  guns. 

4  8  inch  rifled  guns. 

1  8-inch  siege-bowitzer. 

2  8-inch  siege- mortar?. 

2  10-pounder  Parrott  guns. 
10 12-pounder  bronze  guns. 

7  12-pounder  mountain-howitzers. 
1  24-pounder  Coehorn  mortar. 

• 

Class  II. 

24  Gatling-gun  carriages. 

1  Gatling-gun  caisson. 

15  3-inch-gun  carriages  and  limbers. 
11  3-iBch-gun  caissons  and  limbers. 

3  4J-inchgun  carriages  and  limbers. 

2  8-inch  siege-howitzer  carriages  and  limbers. 
2  8-inch-mortar  beds. 

2  10  pounder  Parrott-gun  carriages  and  limbers. 
13  12-pounder-gun  carriages  and  limbers. 

3  12-pounder-gun  carriages  without  limbers. 
2  12-pounder  mountain-howitzer  carriages. 

5  12-pounder  prairie-howitzer  carriages  and  limbers. 
11  12-pounder-gun  caissons  and  limbers. 

1  24-pounder  Ooehorn-mortar  bed. 
1  battery-wagon  and  limber. 

7  cavalry-forges. 

Class  III. 

17  sets  of  harness  for  near  horse. 
17  sets  of  harness  for  off  horse. 
34  sets  of  harness  for  2  lead-horses. 
32  sets  of  harness  for  2  wheel-horses. 

8  sets  of  harness  for  draught-horse. 


747  3-inch  canister. 
591  3-inch  case-shot. 
1,  722  3.inch  shell. 
136  3-inch  shot. 
100  4^  "inch  shell. 
50  4^inch  shot. 


Class  IV. 
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25  9- inch  shot. 
236  15-iiich  shot. 
120  10-pouD(ler  case-shot. 
180  10-poander  shell. 

96  10-pounder  shot.  • 

96  12-pouDder  case*  shot. 
146  12-poaDder  shot. 
100  aOpouuder  shell. 

59  lOOpouuder  shell. 

Class  V. 

73  3-inch  canister. 
163  3-inch  case-shot. 
1,090  3-inch  shell. 
120  3-inch  shot. 

18  8-inch  siege-howitzer  canister. 

55  6-poauder  gun  case-shot. 
180  10  pounder-gun  canister. 
927  12-pounder-gun  canister. 
925  12- pounder- gun  case-shot. 
1, 178  12-ponnder-gun  shell. 
170  12-ponnder-gun  shot. 
438  12-pounder-howitzer  canister. 
314  12-pounder  howitzer  case-shot. 
572  12-pounder-howitzer  shell. 

Class  VI. 

578  Sharps'  carbines,  caliber  .50. 
3, 995  Springfield  carbines,  caliber  .45. 
583  Springfield  rifles,  caliber  .50. 
140  Springfield  muskets,  caliber  .58. 
3, 575  Springfield  rifles,  caliber  .45. 
20  smooth-bore  muskets,  caliber  .69. 
3  double-barrel  shot-guns. 
2,  777  Colt's  revolvers,  caliber  .45. 
2  Colt's  revolvers,  caliber  .44. 
110  Remington  revolvers,  caliber  .44. 
2,  695  Schofield-s  Smith  &  Wesson  revolvers,  caliber  .45. 
5  artillery-sabers 

2,  579  cavalry-sabers. 
109  musician's  swords. 

22  non-commissioned  ofiicer's  swords. 
1,  377  trowel-bayonets. 

Class  VII. 

25  artillery-saber  belts  and  plates. 
230  cavalry-saber  attachments. 
5,  361  cavalry-saber  belts. 

5,  392  cavalry-saber- belt  plates. 

3,  555  cavalry-saber  knots. 

3,  220  carbine-ciirtridge  boxes. 

3,  737  carbine-cartridge  pouches. 

6,  002  carbine-slings. 

5,  428  carbine-sling  swivels. 

4,  490  pistol-cartridge  pouches. 
6y  714  pistol- holsters.  . 


1 
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1. 519  .^t?  of  iDfantry-e^jaipineiit^  eomplete. 
-L  316  k>ajoiiet  scabbards  steeL 
1. 242  bayonet  eeabbards,  trowel. 
1. 155  braee-Tokes. 
15.  If26  canteens  and  straps. 
5. 6L3  cartridge'beli& 
1.  ID'i  cartridge-blocks- 
245  cartridge-block  earriersw 
T2ii  cartridge-boxe<.  No.  1. 
3^ri  cartridge-boxes^  No.  2. 
-1. 247  cartridge-boxes,  caliber  .45. 
4V»S  cartridge-boxes,  caliber  .5S. 
34  cartridge-box  belts. 
.^  cartridge  box-belt  plates. 
4S4  cartndge-box  plates^ 
710  cartridge-loops. 
197  carrying-braces. 
4. 1'^L  clothing  bags  and  straps. 
2. 144  coat-straps. 

136  frogs,  sliding. 
4.  2.53  gnn-slings. 
14. 244  harersaeks. 
<S.  468  meat-ration  cans. 
5. 135  sets  knives,  forks,  and  spoons. 

63  sword-belts  and  plates,  non-commissioned  offices  and  mosi- 
cian^s. 
1 .  SSS  scabbards  for  intrenching  tools. 
1. 391  steady -straps. 
4, 122  tin  cnps. 
9^*5  ralises. 

25  waist-belts  and  plates,  non-commissioned  officers  and  musi- 
cian's. 
3. 340  waist-belts,  private's. 
3, 342  waist-belt  plates,  private^s. 
7, 306  bridles,  curb. 
5, 932  bridles,  watering. 

845  carbine  sockets. 
10, 889  curry-combs. 
2. 398  girths. 
9, 521  halters. 
9. 521  halter-straps. 
13, 652  horse-brushes. 

330  horse-covers. 
12, 868  lariats. 
5, 195  links. 
9, 818  nose-bags. 
8, 836  picket-pins. 
6, 264  saddles. 
6, 244  saddle-bags. 
5^  978  saddle-blankets,  bloe. 
5, 903  saddle-blankets,  gray. 
230  saddle-blankets,  red. 
3, 286  saddle-cloths,  felt. 
8, 567  side  lines. 
14,693  spnrs. 
15, 076  spur- straps. 
7, 537  surcingles. 


BEPOBT  OP  THE  CHIEF  OF  ORDNANCE.  23 

Class  VIII. 

11, 500  revolver  ball-cartridges,  caliber  .44. 
727, 444  revolver  ball-cartridges,  caliber  .46. 
72, 700  revolver  blank  cartridges,  caliber  .45 
1, 936, 660  carbine  ball-cartridges,  caliber  .45. 
3, 071, 000  rifle  ball-cartridges,  caliber  .45. 

129,  700  carbine  and  rifle  blank  cartridges,  caliber  .45. 
136, 000  carbine  ball-cartridges,  caliber  .50. 

9, 100  carbine  and  rifle  blank  cartridges,  caliber  .50. 
100, 800  Spencer  carbine  ball-cartridges,  caliber  .50. 
125, 550  rifle-ball  cartridges,  caliber  .50. 
40, 000  elongated-ball  cartridges,  caliber  .58. 
2, 800  Oatling  ball-cartridges,  caliber  1  inch. 
1, 300  Gatliug  canister,  caliber  1  inch. 
1, 000  percnssion-caps,  pistol. 
25  poands  back-shot. 
250  felt  wads  for  shot-gnn. 

Aynmunition  for  field-gum. 

2,  414  blank  cartridges,  J- pound  charge. 
780  blank  cartridges,  1-pouud  charge. 

11,  665  blank  cartridges,  3-inch  gun. 

5,  705  blank  cartridges,  6-poander  gun. 

7,  950  blank  cartridges,  12-pounder  gun. 
11^950  blank  cartridges,  12pounder  howitzer. 

12  blue-lights. 
83,  224  friction-primers. 

3,  735  fuses,  assorted. 

22,  800  pounds  cannon-powder. 
5,  000  pounds  mammoth  powder. 
200  pounds  mealed  powder. 
25,  342  pounds  mortar-powder. 

103  pounds  musket  and  rifle  powder. 
57  signal-rockets. 


i 
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APPENDIX  C. 

Ai  'i'rtiOHiHfut  of  arm^for  tkejlgcal  jffwr  ending  June  30,  1877,  mi 
/f  r  <»r*  1 80S  /ill"  arming  and  tqnipping  the  militui,  as  amended 
*•  '« ftrk  *cx  fifiM  of  the  act  approved  March  3,  1655,  and  regulations 
li^'it^i  in  c^^n/ormitif  fhcrcicith, 
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APPENDIX  D. 

Statement  of  ordnance^  ordnance  stores^  <fec.,  distributed  to  the  militia  from 
July  1, 1876,  to  June  30,  1877,  under  the  law  0/I8O8,  as  amended  by  the 
set^tfiUh  section  of  the  act  approved  March  3,  1855. 

Class  I. 

2  Gatliug  guDs,  10-barreled,  caliber  .45,  long. 
1  Gatling  gun,  5-barreled,  caliber  .45,  uew  model. 
8  3inch  wrougbt-iron  rifled  guns. 

1  10-pouDder  Parrott  gun,  2.9incb  bore. 
8  3.3inch  Parrott  guns. 

8  light  12pounder  bronze  guns. 

Class  XL 

2  carriages  and  limbers  for  Gatling  guns. 

8  carriages  and  limbers  for  3inch  rifled  guns. 

1  carriage  and  limber  for  10-pounder  Parrott  gnn. 
8  carriages  and  limbers  for  light  12pounder  guns. 
4  caissons  and  limbers  for  3  inch  rifled  gnus. 

2  caissons  and  limbers  for  10-pouuder  Parrott  guns. 
4  caissons  and  limbers. 

Class  III. 

3G  sets  artillery-harness,  2  horses,  lead. 
24  sets  artillery  harness,  2  horses,  \vhee]. 
IG  artillery-whips. 
45  feed-cases  for  Gatling  guns. 
12  gunner's  haversacks. 
12  gnnner'8  pouches. 
2  gunner's  gimlets. 
10  handspikes,  trail,  for  field-guns. 
72  harness-sacks. 
34  lanyards  lor  friction-primers. 
14  pole-pads. 
14  pole-straps,  pairs. 
12  priming-wires,  field. 

6  pendulum  hausses  for  12ponnder  gun. 

19  paulins,  12  by  15  feet. 
2  prolonges. 

12  sponges  and  rammers  for  3-inch  rifled  gun. 

20  sponges  and  rammers  for  light  12-pounder  gun. 

7  sponges  and  rammers  for  lOpounder  Parrott  gun. 
12  sponge-covers  for  3-inch  rifled  gun. 

20  sponge-covers  for  12-ponnder  gun. 

2  tompions  for  12  pounder  gun. 
34  thumb-stalls. 
12  tube-pouches. 
10  vent-covers,  field-guns,  old  pattern  leather  straps. 

2  vent-punches. 
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Class  V. 

96  3-iDch  solid  shot. 

96  3inch  case-shot. 

32  3.inch  shell. 

32  3-iDch  canister. 
400 12pounder  solid  shot,  fixed. 
320  12-pouDder  spherical  shot,  fixed. 

80  12-pounder  shell,  fixed. 

Class  VI. 

3, 371  Springfield  rifles,  caliber  .50,  models  1866  and  1868. 
4,  788  Springfield  rifles,  caliber'.45. 

744  Springfield  "  cadet"  rifles,  caliber  .45. 
2  Springfield  rifles,  (oflicers'  model,)  caliber  .45. 
2,  765  Spencer  carbines,  caliber  .50. 

1110  Springfield  carbines,  caliber  .45. 

192  Colt's  revolvers,  caliber  .45, 
2, 002  Schofield's  Smith  &  Wesson  revolvers,  caliber  .45. 
14  ofiicers'  swords,  with  two  scabbards. 

287  non-commissioned-officers'  swords. 

150  light-cavalry  sabers. 

156  light-artillery  sabers. 

Class  VII. 

6, 360  bayonet-scabbards,  steel. 

822  bayonet-scabbards,  leather. 
4, 110  cartridge-boxes,  caliber  .45. 
3, 592  cartridge-boxes,  caliber  .58. 
60  carbine-cartridge  poaches. 
60  carbine  slings  and  swivels. 
5, 543  gun-slings. 
550  non-commissioned  officers'  waist-beltb  and  plates. 
250  non  commissioned  officers'  shoulder-belts  and  plates. 
334  saber-belts  and  plates. 
197  saber  knots. 
1  set  infantry-equipments,  pattern  1872. 
1  set  infantry-equipments,  pattern  1874. 
6, 002  waist-belts  and  plates,  privates. 
27  artillery-halters. 
9  artillery -halter  straps. 
52  curb-bridles. 
2, 532  cavalry-saddles. 
20  saddle-flaps. 
20  sweat-leathers. 
25  saddle-blankets. 
66  spurs  and  straps. 
4  surcingles. 

Class  VIII. 

33, 000  rifle  ball-cartridges,  caliber  .45. 

9, 000  rifle  blank-cartridges,  caliber  .45. 
119, 350  rifle  ball-cartridges,  caliber  .50. 
17, 500  carbine  ball-cartridges,  caliber  .50. 
12, 500  carbine  ball-cartridges,  caliber  .45. 
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13, 400  revolver  ball-cartridges,  caliber  .45. 
L,  250, 000  Henry  carbine  ball-cartridges,  caliber  .44. 
32  12-poandergan  cartridges,  blank. 
300  lOponnder-gun  cartridges,  blank. 
7, 400  friction-primers. 

300  pounds  cannon-powder. 
2, 000  ponnds  mortar-powder. 

25  ponnds  mnsket  and  rifle  powder. 

2  pounds  quick-match. 
36  yards  slow-match. 
72  port-fires. 

Parts  for  Springfield  breech-loading  rifle  and  carbine. 

39  tumblers. 

15  ramrods. 

15  upper  bands. 

15  lower  bands. 

15  se^rs. 

15  bridles. 

15  upper-band  springs. 

15  lower-band  springs. 

15  stocks,  walnut. 

15  swivels,  mainspring. 

15  ejector-spring  spindles. 

4  side  screws. 

2  breech-screws. 
30  rear  sights,  complete. 
10  locks. 
10  hinge-pins. 

2  pounds  wheel-grease. 

12  pounds  paint,  lead-color. 

3  pounds  paint,  black. 
20  pounds  paint,  olive. 

4  paint  brushes. 
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APPENDIX  E. 

SiateiHent  o/ordnamce.  ordnance-storeij  d'o.,  distributed  to  the  colleger  frr,m 
July  1, 1876,  to  June  30, 1877,  under  the  joint  resolution  of  May  4,  1870. 

Class  I. 
8  G-poQDder  bronze  guns. 

Class  II. 

8  6-pouDder-gnD  carriages  and  limbers. 
2  6-poauder  caissons  and  limbers. 


Class  ILL 


8  gunners'  haversacks. 

8  handspikes,  trail. 
16  lanyards. 

8  priming-wires. 

6  paulins,  12  by  15  feet. 
16  sponges  and  rammers. 
16  sponge-covers. 
16  thnmb-stalls. 

8  to  be  poaches. 

8  vent  covers. 


Class  VL 


925  Springfield  "cadet "  rifles,  caliber  .45. 
oS  non-commissioned  officers'  swords. 
8  musicians'  swords. 

Class  Yil. 

625  bayonet-scabbards,  steel. 
350  bayonet-scabbards,  leather. 
1, 125  cartridge-boxes,  caliber  .45,  pattern  1874. 

58  non-commissioned-officers'  shonlder-belts  and  plates. 
8  musicians'  shonlder-belts  and  plates. 
1, 225  waist-belts  and  plates. 

Class  VIII. 

100  blank  cartridges  for  12-pounder  gan. 

700  blank  cartridges  for  6-poander  gun. 
1, 400  friction-primers^ 
6, 000  ball-cartridges,  caliber  .-.5, 
6,  OUO  blank  cartridges,  caliber  45. 
5,  700  ball-cartridges,  caliber  .50. 
4, 000  blank  Cartridges,  caliber  .50. 


i 
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APPENDIX  F. 

Statement  of  ordnance  stores,  cfr.,  distrihuied  to  the  Territories  and  States 
bordering  thereon  from  July  1,  1876,  to  June  30,  1877,  under  the  joint 
resolutions  of  July '6,  1876,  and  March  3, 1877. 

2,832  Spriogfield  muskets,  caliber  .50. 
15  KeiniD^tOD  muskets,  caliber  .50. 
1  Ward-Burton  musket,  calil5er  .50. 
1,060  Sharps  carbines,  caliber  .50. 

1,005  carbine-slings  and  swivels.  f 

2,353  cartridge-boxes. 

IQ  cartridge-box  belts. 
1,332  bayonet-scabbards. 
1,832  gun-sliugs. 
2,848  waist-belts  and  plates. 
102,500  metallic  ball-cartridges,  caliber  .50. 
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APPENDIX.  G, 

Shoicing  stations  and  duties  of  the  officers  of  the  Ordnance  Department  on 

the  30iA  day  ofJune^  1877. 


1 
2 
3 


1 

2 

3 
4 


1 
2 
3 


5 

6 

7 

8 


9 
10 


2 
3 
\ 
5 

G 

7 

8 

9 

30 

11 

12 

13 

14 


R:ii)k  aiiil  naiin^ 


UK  IGADIEH-GENEK  AL. 

Stepht-n  V.  Ben^t 


COLON  EI^. 


p.  V.  Ha^ner.  bvt.  brig.  gen... 
F.  D.  Callender,  bvt.  brig,  gen 
T.  T.  S.  Laidley,  brevet , 


LIEUTEXANT-COLONELS. 

J.  G.  Benton,  brevet  colonel . 
J.  McNutt,  brevet  colonel  ... 
J.  McAllister,  brevet  colonel 
S.  Crispin,  brevet  colonel 


MAJORS. 

J.W.Todd 

T.  J.  Tread  well,  bvt.  lieut.  col.. 
T.  G.  Baylor,  brevet  colonel 

J.  M.  Wbittemore,  breK^et 

A.  R.  Buffington;  brevet 

D.  W.  Flagler,  bvt.  lieut.  col  — 
A.  Mordecai,  bvt.  lieut.  col .' 

S.  d.  Lyford,  bvt.  lieut.  col 

F.  H.  Parker,  brevet 

J.  P.  Farley 

CAPTAINS. 

L.  S.  Babbitt,  brevet 

W.  A.  Marye,  brevet 

1.  Arnold,  jr.,  brevet 

J.  H.  RolUns,  breVet 

C.  Coujly,  brevet 

J.  R.  McGinuess,  brevet  major.. 

G.  \V.  McKee,  brevet  major 

F.  H.  Pbipps,  brevet 

J.  W.  Keilly,  brevet 

G.  D.  Ranlaay,  jr.,  brevet 

J.  A.  Kress,  brevet  nisijor 

O.  E.  Michael  is,  brevet 

W.  Pri  nee,  brevet 

C.E.  Dnttoii 


Dutv. 


Cbief  of  Ordnance. 


Commanding  the  Watervliet  Ai-senal. 
Commanding  the  Augusta  Arsenal. 
Commanding  the  Watertown  Arsenal,  and  Pres- 
ident of  the  United  States  Board  to  test  Iron, 

Steel,  &c. 


Commanding  the  National  Armory. 

Commanding  the  Washington  Arseoal. 

Commanding  the  Benicia  Arsenal. 

Commanding  the  New  York  Agency,  Chief  Ord- 
nance'Officer,  Division  of  the  Atlautic,  Presi- 
dent of  the  Ordnance  Board  and  Cons  tractor 
of  Ordnance. 


Commanding  the  Saint  Louis  Arsenal. 

Member  of  the  Ordnance  Board. 

Commanding  the  New  York  Arsenal,  and  mem- 
ber of  the  Ordnance  Board. 

Commanding  the  Frankford  Arsenal. 

Commanding  the  Allegheny  Arsenal. 

Commanding  the  Kock  Island  Arsenal. 

Instructor  of  Ordnance  aud  Gunnery,  Military 
Academy. 

On  duty  in  the  office  of  the  Chief  of  Ordnance, 
and  Chairman  of  Executive  Departments 
Board,  International  Exhibition  1876. 

Commanding  the  Fort  Monroe  Arsenal. 

Commanding  the  Kennebec  Arseaal. 


Chief  Ordnance  Officer,  Department  of  the  Co- 
lumbia. 

Assistant,  Benicia  Arsenal. 

Commanding  the  Indianapolis  Arsenal. 

Assistant,  Watervliet  Arsenal. 

Commanding  the  San  Antonio  Arsenal,  and  Cbief 
Ordnance  Officer  Department  of  Texas. 

Chief  Ordnance  Officer  Department  of  the  South. 

Assistant,  National  Armory. 

Recorder  of  the  Ordnance  Board. 

Chief  Ordnance  Officer  Division  of  the  Missouri. 

Assistant,  Imlianapulis  Arsenal. 

Commainling  the  Vauconver  Arsenal. 

Chief  Onlnance  Officer  Dei)artment  of  Dakota. 

Chief  Ordnance  CMVicer  Department  of  the  Gulf. 

Chief  Ordnance  Officer  Dopaitment  of  the  Platte* 
on    temi»orary  <lnry  with  Powell's  geological 
survey  of  the  Jiocky  Mountain  region. 
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Appendix  G,  showing  stations  and  duties  of  officers,  dec. — Contiuued. 


Rauk  and  uaiiie. 


15  J.  G.  Butler 

16  C.  BryaDt 

17  M.  L.  Poland,  brevet 

18  A.  L.  Varney 

19  J.  C.  Cliff  >rd  ..-. 

20  E.  M.  Wright 

FIRST   LIEUTENANTS. 

1  J.  E.  Greer 

2  J.  Pitojaa 

3  C.  Shaler,  jr 

4  H.  Metcalfe 

5  W.  S.  Starring 

6  C.  S.  Smith .u 

7  S.  E.  Blunt 

8  F.  Heath 

9  D.  M.  Taylor 

10  D.  A.  Lyle 

11  J.  Rockwell,  jr 

12  \V.  B.  Weir 

13  J.  C.  Ayres 

14  M.  W.  Lyon 

K>      C.  W.  Whipple 

16      A.  H.  Russell 


ORDNANCE-STOREKEEPKKS. 

(JVb<  in  the  line  of  promotion.) 

E.  Infi^ersoll,  major... 

W'.  R-  Shoemaker,  captain 

f5.  H.  G 11  breth,  captain 

E.  1>.  Ellsworth,  captain 

W.  Adams,  captain 

A.  S.  M.  Morgan,  captain 

W.  H.  Rex  ford,  captain 

F.  Whyte,  captain 

D.  J.  VoniJjf,  captain 

M.  J.  Grealisb,  captain 


Dnty. 


Assistant,  Watervliet  Arsenal. 
A-sistant  to  tbo  Constructor  of  Ordnance. 
Assistant,  Benieia  Arsenal. 
Chief  Ordnance  Officer  Dex>artment  of  the  Mis- 
souri. 
Assistant,  Rock  Island  Arsenal. 
Assistant,  Frankford  Arsenal. 


Assistant,  National  Armory. 

Assistant,  Watertown  Arsenal. 

Assistant  Instructor  of  Ordnance  and  Gunnery, 
Military  Academy. 

Assistant,  Frankford  Arsenal. 

Assistant  to  the  Constructor  of  Ordnance. 

Assistant,  New  York  Agency. 

Acting  Assistant  Professor  of  Mathematics,  Mili- 
tary Academy. 

Assistant,  Frankford  Arsenal. 

Assistant,  Rock  Island  Arsenal. 

Assistant,  National  Armory,  and  on  special  duty 
experimenting  with  Life-Saving  Apparatus,  <&;c. 

Assistant,  Rock  Island  Arsenal. 

Assistant,  Watervliet  Arsenal. 

On  temporary  duty  as  Chief  Ordnance  Officer, 
Department  of  the  Platte. 

Assistant,  Allegheny  ArsenaL 

Assistant  to  the  Constructor  of  Ordnance. 

Acting  Assistant  Professor  of  Philosophy,  Mili- 
tary Academy. 


On  duty.  National  Armory. 
In  chaige,  Fort  Union  Arsenal. 
On  dnty,  Watertown  Arsenal. 
Ou  sick  leave. 

On  duty,  Fort  Monroe  Arsenal. 
Ou  duty.  Rock  IsUnd  Arsenal. 
On  dntj',  I5«niicia  Arsenal. 
On  dutj',  Washington  Arsenal. 
On  <iuty,  Watervliet  Arsenal. 
On  ditty,  Aui^nsra  Arsenal. 
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List  of  ordnance  stations  and  officers  on  duty  thereat. 


1 
2 
3 


4 

5 
6 


7 
8 
9 


10 
11 


12 
13 
14 
15 

16 

17 


18 

19 
20 


21 
22 


23 


Ordnance  stations. 


Ordnance  Office.. . 
Allegheny  Arsenal 


Augusta  Arsenal. 
Beuicia  Arsenal.. 


Fort  Monroe  Arsenal 
Fort  Union  Arsenal  .. 
Fran li  ford  Arsenal . . , 


Indianapolis  Arsenal. 

Kennebec  Arsenal 

National  Armory 


Pikesville  Arsenal . . . 
Rock  Island  Arsenal 


Saint  Louis  Arsenal . 
San  Antonio  Arsenal . 
Vancouver  Arsenal. . 
Washington  Arsenal 

Watertown  Arsenal . 

Watervliet  Arsenal. . 


State. 


New  York  Agency 

New  York  Arsenal 

United  States  Military  Acad- 
emy. 


The  Ordnance  Board 


Military    Department    and 
Divjbion  Headquarters. 


Special  Ordnance  Service 


D.C.. 
Pa  ... 

Ga ... 

Cal  .. 


Va.... 
N.  Mex, 


Ind  .. 
Me ... 
Mass  . 


Md 

111  ... 


Mo.... 
Texas  . 
W.  T.. 
D.C... 

Mass  .. 

N.  Y  . 

N.  Y  .. 

N.  Y  .. 
N.  Y  . 


Officers  on  duty. 


Brig.  Gen.  S.  V.  Ben6t,  M»j.  S.  C.  Lyfi 
Maj.  A.  R.  Buffingtou,  First  Lient.  ] 

Lvon. 
Col.*  F.  D.  Callender,  Capt.  M.  J.  Gre 

O.  S.  K. 
Lieut.  Col.  J.  McAllister,  Capt.  W.  A.  W 

Capt.  M.  L.  Poland,  Capt.  W.  H.  Re: 

O.  S.  K. 
Maj.  F.  H.  Parker,  Capt.  W.  Adams,  O. 
Capt.  W.  R.  Shoemaker,  O.  S.  K. 
Maj.  J.  M.  Wbitteniore,  Capt.  E.  M.  W 

First  Lieut.  H.  Metcalfe,  First  Lie 

Heath. 
Capt.  I.  Arnold,  jr.,  Capt.  G.  D.  Ram84 
Maj.  J.  P.  Farley. 
Lieut.  Col.  J.  G.  Benton,  Capt.  Georg 

McKee,   First  Lieut.   J.  E.  Greer, 

Li^ut.  D.  A.  Lyle,  Maj.  E.  Ingerso 

S.K. 
In  charge  of  a  Sergeant  of  Ordnance. 
Maj.  D.  W.  Flagler.   Capt.  J.   C.  Cli 

First  Lieut.  D.  M.  Taylor,  First  I 

J.  Rockwell,  jr.,  Capt.  A.  S.  M.  Mo 

O.  S.  K. 
Maj.  J.  W.  Todd. 
Capt.  C.  Comly. 
Capt.  J.  A.  Kress. 
Lieut.  Col.  J.  McNutt,  Capt.  F.  Why 

S   K 
Col.  T.  T.  S.  Laidlev,  First  Lieut  J.  Pit 

Capt.  B.  H.  Gilbfeth,  O.  S.  K. 
Col.  P.  V.  Hagner,  Capt  J.  H.  Rollins, 

J.  G.  Butler,  First  Lieut.  W.  B.  Weir, 

D.  J.  Young,  O.  S.  K. 
Lieut.  Col.  S.  Crispin,  First  Lient. 

Smith. 
Maj.  T,  G.  Baylor. 
Miij.  A.  Mordecai,  First  Lient.  C.  Shale 

t  irst  Lieut.  S.  E.  Blunt,  First  Lient. 

Russell. 
Lieut.  Col.  S.  Crispin,  Maj.  T.  J.  Treat 

Maj.  T.  G.  Baylor,  Capt.  F.  H.  Pbipj 
Lieut.  Col.  S.  Crispin,  Capt.  L.  S.  Ba 

Capt.  C.  Comlv,  Capt.  J.  R.  McGii 

Capt.  J.  W.  Reillv,  Capt.  O.  E.  Mieb 

Capt.  William   Prince,  Capt.   C  E. 

ton,  Capt.  A.  L.  Varuey,  First  Lieut 

A.vr€*s 
Capt.  C.  Bryant,  First  Lieut.  W.  S.  Sta 

First  Lieut.  D.  A.  Lyle,  First  Lieut. 

Whipple. 
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APPENDIX  H. 

/ 

A  HISTORY  OF  THE  ROCK  ISLAND  ARSENAL  FROM  ITS  ESTABLISHMENT 
IN  1863  TO  DECEMBER,  1876,  AND  OF  THE  ISLAND  OF  ROCK  ISLAND,  THE 
SITE  OF  THE  ARSENAL,  FROM  1804  TO  1863;  PREPARED,  UNDER  THE 
INSTRUCTIONS  OF  BRIG.  GEN.  STEPHEN  V.  BENET,  CHIEF  OF  ORDNANCE, 
U.  S.  ARMY.  BY  MAJOR  D.  W.  FLAGLER.  ORDNANCE  DEPARTMENT, 
BREVET  UEUTENANT-COLONEL,  U.  S.  ARMY. 

Book  Island  Arsenal,  III.,  March  13, 1877. 

Brigadier-General  8.  V.  BEN:fiT, 

Chief  of  OrdnancCj  U,  S,  Army^  WashingtoUj  D.  C. : 

SiB:  In  obedience  to  yoar  instractions  I  have  prepared,  and  have  the 

honor  to  transmit  herewith,  a  history  of  the  Eock  Island  arsenal  from 

its  commencement  till  December,  1876,  inclading  also  a  history  of  the 

island  of  Boek  Island  from  the  time  it  was  acquired  by  treaty  with  the 

Indians  in  1804. 

In  preparing  this  history  I  have  endeavored  to  record  all  that  is  now 
or  may  hereatler  become  interesting  as  matter  of  history ;  to  record 
and  place  in  convenient  form  for  reference  all  information  in  regard  to 
the  arsenal  that  the  Department  or  officers  stationed  at  the  arsenal  can 
ever  require ;  to  exhibit  the  present  status  of  the  work  and  show  some 
of  the  laws  and  influences  that  are  favorable  or  deleterious  to  its  pros- 
perity ;  and- particularly  to  record  and  explain  all  successes  and  failures 
encountered,  in  order  to  make  the  book  as  valuable  as  may  be  for  refer- 
ence and  guidance  in  the  prosecution  of  similar  work  hereafter. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnance^  Commanding. 


Chapter  I. 


^I^TOEY  OF  THE  ISLAND  OP  ROCK  ISLAND  FROM  1804  TO  ITS  Occu- 
lt ATION  BY  THE  ORDNANCE  DEPARTMENT,  UNITED  STATES  ARMY,  FOR 
Al^  ARMORY  AND  ARSENAL,  IN  1863. 

^Heral  Harri»on*8  treaty  with  the  Sac  and  Fox  tribes  of  Indians  in  1804 — Treaty  not 
^jgned  by  Black  Hawk — He  refused  to  keep  it — Various  opinions — Condition  of  the 
Country  in  1812 — Hostile  Indians — General  Clark's  expedition,  war  of  1812 — Fight  of 
Atuericans  under  Captain  Yeizer  with  the  British  and  Indians  under  Colonel  McCay — 
General  Benjamin  Howard's  command — Capt.  John  Campbell's  expedition — Maj. 
2achary  Taylor's  engagement  with  the  British  and  Indians  at  Rock  River — Fort  at 
I^rairie  du  Chien  captured  by  the  British — Close  of  the  war  of  1812 — Col.  Tbdmas  A. 
^tnith  and  troops  landed  on  Rock  Island  in  1816~Construction  of  fort  commenced  by 
Colonel  Lawrence,  Eighth  Infantry — Description  of  Fort  Armstrong — Extract  from 
speech  by  Black  Hawk — Cause  of  hostility  on  the  part  of  the  Indians — Black  Hawk 
War — Keokuk  and  tribe  move  to  the  Iowa  River,  1828 — Lands  at  Rock  Island  surveyed 
and  sold  by  United  States,  1828 — Black  Hawk  and  bands  refuse  to  leave — Black 
Hawk  wants  settlers  to  leave,  1831 — Governor  Reynolds  marches  with  1,600  volun- 
teers to  Rock  Island — General  Gaines  goes  from  Saint  Louis  to  Rook  Island  with  the 
Sixth  United  States  Infantry — ^Talk  between  Gaines  and  Black  Hawk — Gaines  aud 
Keynolds  join  forces  near  month  of  Rock  River,  1831 — Black  Hawk  leaves  village — 
Treaty  of  peaoe  signed  by  Black  Hawk  June,  1831 — Black  Hawk  breaks  treaty— Re- 
crosses  river  April,  Id32--General  Atkinson  goes  to  Rock  Island  with  First  United 
States  Infantry — Governor  Reynolds,  with  2,000  volunteers,  marches  to  Rock  Island — 
Eminent  men  in  this  expedition — Attempt  to  capture  Fort  Armstrong  by  Indians — 

3  ORD 
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ReasoDS  for  failare — Principal  actions  dnring  the  war — Black  Hawk  made  prisoner — 
General  Scott  arrives  at  Rock  Island — Cholera  among  troops — Black  Hawk's  siibse* 
qaent  history — No  Indian  hostilities  after  Black  Hawk  war — Fort  Armstrong  evacu- 
ated— Indian  agents  in  charge  till  1840 — Ordnance  depot  at  Rock  Island  1840  to 
1845 — Island  in  charge  of  War  Department  agents  1845  to  1862 — Names  of  agents — 
Etforts  of  squatters,  railroad,  and  water  power  companies,  manufacturers,  and  others 
to  obtain  title  to  lands  on  island — High  estimates  of  the  island's  value — Opinions  of 
eminent  men  of  its  value  as  site  for  armory  and  arsenal — Abstract  from  books  of 
General  Land-Office  of  action  taken  by  Government  respecting  the  island — Letters 
and  reports  indicating  intention  of  Government  to  locate  an  armory  and  arsenal  on 
Rock  Island — Captain  Bell's  report — Act  of  1841  for  selecting  a  site  for  a  Western 
armory — Appointment  of  board  to  select  site — Report  on  Rock  Island — Extracts  from 
letters  of  emiueut  men,  showing  the  value  of  the  island  for  military  purposes — The 
island  supposed  to  be  transferred  to  the  Interior  Department  and  open  for  pre- 
emption iu  1848 — Report  of  General  Buckingham — Letter  of  General  Ramsay,  Chief 
of  Ordnance — Attempts  of  various  parties  to  get  possession  of  the  island — Claim  of 
George  Davenport  established  by  act  of  Congress — Statement  of  depredations  com- 
mitted on  island  b^  squatters — President  Martin  Van  Buren  orders  the  removal  of 
intruders  from  the  island — Attempts  to  carry  out  this  orderiu  effectual — The  Molino 
Water-Power  Company's  claim — D.  B.Sears's  claim — Proposed  sale  of  island  in  1850 —  ' 
Orders  issued  for  its  sale — Excitement  at  Rock  Island — Revocation  of  the  order — List 
of  trespassers  on  the  island  in  1854 — Spencer  H.  White  applies  for  permission  to  lease 
lands — Bill  introduced  in  United  States  Senate  fur  sale  of  the  island  in  1854— Secre- 
tary of  War  Davis  prevents  passage  of  bill — Notice  to  leave  the  island  served  on  all 
trespassers  by  United  States  marshal  in  1852 — Protests  from  Moline  Water-Power 
Company  and  others — Permission  from  Secretary  of  War  for  parties  to  remain  tem- 
porarily— Indenture — Act  of  Congress  of  1855  gives  D.  B.  Sears  permission  to  pur- 
chase land — Passage  of  act  would  have  been  prevented  by  Secretary  of  War  had  he 
known  it — Case  ot  Rock  Island  Bridge  Company — Charter  fi'om  State  of  Illinois — 
Right  of  way  across  island  claimed  under  act  of  1852 — Tenure  not  satisfactory  to 
officers  of  the  company— Letter  from  John  A.  Dix — Complaints  against  the  com- 
pany— Motion  for  injunction  overruled  by  Judge  McLean — Pre-emptors — Attempts 
to  prove  that  the  islai\d  belonged  to  mass  of  public  lands — Thales  Lindsley — List  of 
preemptors — They  occupy  the  island — Attempt  to  procure  title  to  laud  defeated — 
Thales  Liudsley's  scheme  to  obtain  grant  of  land  for  a  national  university — Character 
of  the  university,  objects  proposed,  &c. — Application  to  Congress — Failure  of  the 
scheme — Application  of  Pitt«,  Gilbert  and  Pitts,  for  long  lease  of  lauds — Proposed 
sale  of  the  island  by  the  War  Department  in  1858 — Letters  and  reports  from  various 
parties  exhibiting  condition  of  island  at  this  time — Extensive  depredations,  de^strnc- 
tion  of  timber,  &.c. — General  statement  of  conflicting  interests  affected  by  the  pro- 
posed sale — Letters  setting  forth  these  interests — Sale  advertised,  but  not  com- 
pleted— Senate  bill  No.  487,  to  sell  the  island  in  1859,  not  passed— Thales  Lindsley's 
scheme  for  great  water-power  and  ship-canal — Lands  on  the  island  to  be  obtained 
thereby — Bill  providing  for  same  in  Illinois  legislature  opposed  by  Moline  Water- 
Power  Company  and  not  passed — Continued  efforts  of  pre-emptors  to  obtain  title  to 
lands — Attempts  given  up  in  1862 — Other  parties  take  the  matter  up — Greneral  state- 
ment of  manner  iu  which  all  claims  against  the  United  States  were  settled — Cost  of 
the  same — Opinion  of  United  States  Attorney-Geueral  Bates— Prison-barracks. 

The  United  States  acquired  its  title  to  the  island  of  Bock  Island 
through  a  treaty  which  was  made  by  William  Henry  Harrison,*  gover- 
nor and  superintendent  of  Indian  affairs  for  the  Indiana  Territory  and 
district  of  Louisiana,  with  certain  chiefs  of  the  Sact  and  Fox|  tribes  of 
Indians,  at  Saint  Louis,  Mo ,  in  November,  1804. 

The  principal  articles  of  this  treaty,  which  may  be  useful  for  reference, 
are  as  follows : 

Article  1.  The  United  States  receive  the  nnited  Sac  and  Fox  tribes  into  their 
friendship  and  protection ,  and  the  said  tribes  agree  to  consider  themselves  under  the 
protection  of  the  United  States,  and  of  no  other  power  whatsoever. 

Art.  2.  The  general  bonndary-line  between  the  lands  of  the  United  States  and  of 
the  said  Indian  tribes  shall  be  as  follows,  to  wit :  Beginning  at  a  point  on  the  Missoori 
Eiver,  opposite  to  the  month  of  the  Gasconade  Kiver;  thence  in  a  direct  coarse 
so  as  to  strike  the  river  Jeffreon  at  the  distance  of  thirty  miles  from  ita  mouth, 
and  down  the  said  Jeffreon  to  the  Mississippi ;  thence  np  the  Mississippi  to  the  mouth 

*  Afterward  President  of  the  United  States. 

t  Also  spelled  Sank,  Sauke,  and  Saukee  in  Indian  treaties  and  papers. 

I  Mnsqnakee. 
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of  the  Ouiscoosmg  River,  and  ap  the  same  to  a  point  which  shall  be  thirty-six  miles 
in  a  direct  line  from  the  mouth  of  the  said  river;  thence  by  a  direct  line  to  the  point 
where  the  Fox  River  (a  branch  of  the  Hlinois)  leaves  the  small  lake  called  Sakaegan; 
thence  dovro  the  Fox  River  to  the  Illinois  River,  and  down  the  same  to  the  Mississippi. 
And  the  said  tribes,  for  and  in  consideration  of  the  friendship  and  protection  of  the 
United  States,  which  is  now  extended  to  them,  of  the  goods  (to  the  value  of  two 
thousand  two  hundred  and  thirty-four  dollars  ana  fifty  cents)  which  are  now  delivered, 
and  of  the  annuity  hereinafter  stipulated  to  be  paid,  do  hereby  cede  and  relinquish 
forever  to  the  United  States  all  the  lauds  iucluded  within  the  above-described  bound- 
ary. 

Art.  3.  In  consideration  of  the  cession  and  relinquishment  cf  land  made  in  the  pre- 
ceding article,  the  United  States  will  deliver  to  the  said  tribes  at  the  town  of  Saint 
Louis,  or  some  other  convenient  i)lace  on  the  Mississippi,  yearly,  and  every  year,  goods 
suited  to  the  circumstances  of  the  Indians,  of  the  value  of  one  thousand  dollars,  (six 
hundred  of  which  are  intended  fur  the  Sacs,  and  four  hundred  for  the  Foxes,)  reckon- 
ing that  value  at  the  first  cost  of  the  goods  in  the  city  or  place  in  the  United  States 
where  they  shall  be  procured.  And  if  the  said  tribes  shall  hereafter,  at  an  annual  de- 
livery of  the  goods  aforesaid,  desire  that  a  part  of  their  annuity  should  be  furnished  in 
domestic  animals,  implements  of  husbandry,  and  other  utensils  convenient  for  them, 
or  in  compensation  to  useful  artificers  who  may  reside  with  or  near  them,  and  be  em- 
ployed for  their  bentfit,  the  same  shall  at  the  subsequent  annual  delivery  be  furnished 
accordingly. 

Art.  4.  The  United  States  will  never  interrupt  the  said  tribes  in  the  possession  of 
the  lands  which  they  rightfully  claim,  but  will,  on  the  contrary,  protect  them  in  the 
quiet  enjoyment  of  the  same  against  their  own  citizens  and  against  all  other  white  per- 
sons who  may  intrude  upon  them.  And  the  said  tribes  do  hereby  engage  that  they 
will  never  sell  their  lands,  or  any  part  thereof,  to  any  sovereign  power  but  the  United 
States,  nor  to  the  citizens  or  subjects  of  any  other  sovereign  power,  nor  to  the  citizens 
of  the  United  States. 

Art.  7.  As  long  as  the  lands  which  are  now  ceded  to  the  United  States  remain  their 
property,  the  Indians  belonging  to  the  said  tribes  shall  enjoy  the  privilege  of  living 
and  hunting  upon  them. 

The  other  articles  provided  for  the  protection  of  the  Indians  on  their 
own  lands  west  of  the  Mississippi,  (which  were  not  ceded ;)  for  the  set- 
tlement of  difficulties  which  might  arise  between  the  Indians  and  the 
whites;  for  the  establishment  of  a  military  post  on  the  west  bank  of  the 
Mississippi,  near  the  mouth  of  the  Ouiscoiising  (Wisconsin)  River,  and 
for  the  establishment  of  Indian  traders.  This  treaty  was  signed  on  be- 
half of  the  Indians  by  five  chiefs  of  the  two  tribes.  The  Foxes  and  part 
of  the  Sacs  always  held  that  the  sale  of  the  lands  was  a  just  transaction, 
and  that  the  treaty  was  good  and  binding.  Black  Hawk,  the  famous 
lodian  hero  of  the  Black  Uawk  war,  was  the  principal  chief  of  the  Sacs, 
and  did  not  sign  the  treaty,  but  held,  during  the  wars  of  1812  and  the 
Black  Hawk  war,  that  the  treaty  was  not  binding.  He  had  an  import- 
ant village,  the  great  town  of  the  nation,  beautifully  situated  on  Eock 
liiver,  near  where  it  empties  into  the  Mississippi^  and  about  four  miles 
from  Bock  Island,  and  when  under  the  treaty  his  viilagesite  and  sur- 
rounding rich  lands  were  afterward  sold  to  settlers,  he  resisted  and  fought 
to  save  his  lands.  His  account  of  the  signing  of  the  treaty  was  that 
a  white  man  had  been  killed  by  one  of  Black  Hawk's  men,  and  that 
when  the  murderer  was  put  in  prison  in  Saint  Louis,  four  Indians  of  his 
tribe  were  sent  thither  to  procure  his  release  by  paying  a  sum  of  money, 
and  that  these  Indians  were  made  drunk,  and  induced  to  sign  the  treaty. 
Other  facts  of  history,  and  the  treaty  itself,  seem  to  prove  that  this 
story,  or  at  least  its  application,  was  without  good  foundation. 

After  the  war  of  1812,  in  which  Black  Hawk's  party  had  joined  the 
British  against  the  United  States,  peace  and  the  treaty  of  1804  were 
ratified  by  new  treaties  made  separately  with  the  chiefs  of  the  two 
tribes,  at  Portage  des  Siouxs,  September  13  and  14, 1815,  and  again 
afterward  by  another  treaty  of  peace  and  friendship  with  the  Sacs,  made 
at  Saint  Louis,  May  13, 1816.  This  last  treaty  was  specially  to  ratify 
and  confirm  the  treaty  of  1804,  and  to  bind  the  Indians  to  keep  the 
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l>eace  and  return  stolen  property.  It  was  signed  by  twenty-one  chiefs 
and  warriors  of  the  Sac  tribe,  and  Wilkie  states,  in  his  history  of  Daven- 
port, by  Black  Hawk  himself.* 

By  a  subsequent  treaty,  dated  August  24,  1816,  the  United  States 
ceded  a  portion  of  the  tract  received  from  the  Sacs  and  Foxes  to  the 
Ottowa^  Chippewa,  and  Pottawatomie  tribes  in  exchange  for  lands  lying 
on  the  west  shore  of  Lake  Michigan,  including  the  site  of  Chicago,  and 
south  of  an  east  and  west  line  from  the  south  end  of  Lake  Michigan  to 
the  Mississippi  Biver.  Afterward  the  ceded  lands,  the  boundary-line  of 
which  it  appears  passed  just  north  of  the  site  of  Black  Hawk's  village 
on  Eock  Biver,  near  Bock  Island,  were  repurchased  from  the  Ottowas, 
Chippewas,  and  Pottawatomies  in  two  treaties,  dated  September  20, 
1828,  and  July  29, 1829.  In  the  latter  treaty  the  United  States  agreed 
to  pay  the  above  tribes  $16,000  in  coin  per  annum,  forever,  for  only  a 
small  portion  of  the  lands  originally  purchased  from  the  Sacs  and  Foxes 
for  $2,000  per  annum. 

This  appears  to  have  caused  Black  Hawk's  dissatisfaction  and  indig- 
nation, as  exhibited  in  a  council  with  General  Gaines  in  the  garrison  on 
Bock  Island,  during  the  Black  Hawk  war  in  1832. 

Bock  Island  was  not  occupied  by  white  men,  and  appears  to  have  had 
no  history  until  the  breaking  out  of  the  war  with  Great  Britain,  in  1812. 
The  Indians  occupied  it  unmolested,  and  it  was  their  favorite  hunting 
and  fishing  ground,  and  its  beautiful  scenery  and  rich  woods  made  it  a 
favorite  resort  for  feasts  and  for  the  performance  of  religious  and  other 
ceremonies.  Beynolds,  in  his  "  Life  and  Times,"  gives  a  good  description 
of  the  condition  of  the  surrounding  country  just  before  the  commence- 
ment of  the  war.    He  says : 

The  territory  that  at  this  day  embraces  the  populous  State  of  Illinois  presented  at 
that  early  period  a  savage  wilderness.  The  entire  white  population,  Frencn  and  Amer- 
icans, amounted  to  about  two  thousand,  or  perhaps  a  small  fraction  more.  The  French 
Creoles  numbered  about  twelve  hundred,  and  the  Americans  eight  hundred  or  a  thou- 
sand. This  small  white  population  was  isolated  by  vast  regions  of  wilderness,  except 
on  the  west  of  the  Mississippi.  At  this  early  period  considerable  colonies  existed  on 
the  west  side  of  the  river,  and  extended  much  farther  on  the  Mississippi  than  the  set- 
tlements in  Illinois.  The  lead-mines  of  the  Spanish  country  attracted  emigration,  and 
the  colonies  extended  back  west  from  the  river  forty  or  more  miles.  These  settlements 
were  much  larger 'than  on  the  east  side  of  the  Mississippi ;  although  they  were  in  a 
foreign  government,  yet  they  gave  strength  apd  efficiency  to  the  weaker  colonies  on 
the  east  side  of  the  stream.  The  Indian  tribes  inhabiting  the  wilderness  of  that  day, 
which  is  now  comprised  in  the  present  limits  of  the  State  of  Illinois,  were  numerous, 
warlike,  and  courageous.  The  savages  at  that  day  all  possessed  a  wild  and  hostile 
spirit,  that  existed  throughout  the  North  American  Indians.  The  wars  had  not  then 
subdued  their  spirits.  The  Sac  and  Fox  tribes  were  united,  and  formed  at  that  day  a 
large,  brave,  and  powerful  nation.  Their  chief  residence  was  near  Rock  Island  in  the 
Mississippi,  and  throughout  the  country  around  that  locality.  The  Winnebagoes 
resided  on  the  upper  part  of  Rock  River,  and  west  of  Green  Bay,  northwest  of  Lake 
Michigan,  and  on  and  over  the  Wisconsin  River.  The  Pottawatomies  inhabited  the 
region  between  Lake  Michigan  and  the  Illinois  River,  and  down  that  river.  The  war- 
like and  courageous  small  nation  of  the  Kickapoo  Indians  dwelt  in  the  prairies  north 
and  east  of  Springfield,  and  also  in  the  region  of  country  around  Bloomingtou.    The 

*  Wilkie  spells  Black  Hawk's  name  as  follows :  Ma-ka-tai-me-she-kia-kiak.  The  pro- 
nunciation of  this  name  is  like  that  in  the  treaty,  but  the  spelling  of  the  latter  is  Muc- 
ke-ta-ma-che-ka-ka,  and  the  translation  "  Black  Sparrow  Hawk.^'  Western  Annals, 
by  John  H.  Perkins,  in  giving  an  account  of  the  signing  of  this  treaty  of  1816,  says, 
''A  smaU  party,  led  by  the  noted  brave  Black  Hawk,  even  now  refused  to  attend  the 
treaty,  proclaimed  themselves  to  be  British  subjects,  and  went  to  Canada  to  receive 
presents.'^ 

Governor  Reynolds,  who  seems  to  have  been  well  informed  respecting  the  matter, 
states  positively  that  Black  Hawk  attended  and  signed  the  treaty,  and  that  he  after- 
ward acknowledged  it,  easing  "  he  touched  the  goose-qnil."  This,  in  connection  with 
his  conduct  afterward,  is  inconsistent  with  Black  Hawk's  reputation  for  honesty. 

Governor  Ford  spells  Black  Hawk's  name  as  follows:  ^'Mecata-Michicatah." 
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Kaskaslcia  Indians  were  hou$ed  in  by  the  other  tribes,  to  the  country  aronnd  about 
their  ancient  village  of  Kaskaskia.  The  Piankishaws  were  located  in  the  southeastern 
Bection  of  the  State,  and  inhabited  the  waters  of  the  lower  Wabash  River  on  both  sides 
of  that  stream.  The  most  dense  Indian  population  of  the  West  was  on  the  Illinois 
River  and  tributaries.  Also  on  the  Mississippi,  near  Rock  Island,  was  a  strong  Indian 
population,  but  not  equal  to  that  on  the  Illinois  River.  It  is  impossible  to  be  accurate 
in  the  estimation  of  the  number  of  Indians  who  resided  in  the  limits  of  the  State  at 
this  early  period.  I  presume  it  would  range  between  30,000  and  40,000  souls;  and  at 
this  day  not  one  exists  in  the  State, 

Bat  a  peep  behind  the  curtain  showed  a  weak  and  extended  frontier  from  the  site  on 
the  Mississippi  where  Alton  now  stands,  down  the  river  to  the  mouth  of  the  Ohio,  and 
np  that  stream  and  the  Wabash  to  a  point  many  miles  above  Vincennes,  with  a  breadth 
of  only  a  few  miles  at  places.  This  exposed  outside  was  three  or  four  hundred  miles 
long,  and  the  interior  and  north  inhabited  by  ten  times  as  many  hostile  and  enraged 
savages  as  there  were  whites  in  the  country.  The  British  garrisons  on  the  north 
furnishing  them  with  powder  and  lead  and  malicious  counsels,  and  the  United  States 
leaving  the -country  to  its  own  defenses,  presented  a  scene  of  distress  that  was  oppress- 

In  the  spring  of  1612  Captain  Ramsey  had  a  small  company  of  regular  troops  sta- 
tioned at  Camp  Russell,  and  they  remained  there  only  for  a  few  months.  These  were 
the  only  regulars  that  saw  Camp  Russell  during  the  war.  In  the  commencement  of 
the  war  the  Indian  traders  reported  the  fact  that  Colonel  Dixon,  at  Prairie  du  Chien, 
had  engaged  all  the  warriors  of  the  north  and  around  the  prairie  to  descend  the 
3Iia6i8sippi  and  exterminate  the  settlements  on  both  sides  of  the  river.  This  was  the 
plan  of  the  campaign  ;  but  the  English  needed  the  Indians  more  in  Canada,  and  they 
were  brought  to  that  section,  and  thereby  our  country  was  saved  from  a  great  effusion 
of  blood.  Many  citizens  who  knew  of  the  design  of  Dixon's  warriors  actually  fortified 
their  houses  in  the  interior  of  the  country,  not  far  from  Kaskaskia,  and  some  removed 
their  families  to  Kentucky.  Dixon  was  a  man  of  talents,  and  had,  as  an  Indian  trader, 
jrreat  influence  with  the  Indians.  He  had  the  power  to  march  the  Indians  to  any  point 
be  pleased. 

WAR  OP  1812. 

Throa^hoat  this  war  a  portion  of  the  Fox  and  Sac  tribes  at  Rock  Island 
Temaioed  hostile  to  the  (Jaited  States.  The  first  incident  of  the  war 
which  affected  the  region  in  the  vicinity  of  Bock  Island  was  Governor 
Clark's  expedition  to  Prairie  da  Chien.  The  following  acconnt  of  this 
expedition  is  taken  from  ^^  Western  Annals/'  by  James  H.  Perkins: 

About  the  first  of  May,  Goyemor  Clark  fitted  out  five  barges,  with  fifty  regular  troops 
and  one  hundred  and  forty  yoluuteers,  and  left  Saint  Louis  on  an  expedition  to  Prairie 
da  Chien.  Ou  the  13th  of  June,  Governor  Clark,  with  several  gentlemen  who  aocom- 
paoied  him,  returned  with  one  of  the  barges,  having  left  the  officers  and  troops  to 
ereet  a  ibrt  and  maintain  the  position. 

No  Indians  molested  the  party  till  they  reached  Bock  River,  where  they  had  a  skir- 
mish with  some  hostile  Sauks.  The  Foxes  resided  at  Dubuque,  and  professed  to  be  peace- 
able, and  promised  to  fight  on  the  American  side.  Twenty  days  before  the  expedition 
reaGhed  Prairie  du  Chien  the  British  trader  Dixon  left  tnat  place  for  Mackinac  with 
eighty  Winnebagoes,  one  hundred  and  twenty  Follsavoine,  and  one  hundred  Sioux, 
probably  as  recruits  for  the  British  army  along  the  lake  country.  He  had  gained  in- 
fonoation  of  the  expedition  of  Governor  Clark  from  his  Indian  spies,  and  had  lef^  Cap- 
tain Deace  with  a  body  of  Mackinac  fencibles  with  orders  to  protect  the  place.  The 
Sioux  and  Renards  (Foxes)  having  refused  to  fight  the  Americans,  Deace  and  his  soldiers 
fied.  The  inhabitants  also  fled  into  the  country,  but  returned  as  soon  as  they  learned 
they  were  not  to  be  injured.  A  temporary  defense  was  immediately  erected.  Lieuten- 
ant Perkins,  with  sixty  rank  and  file  from  MaJ.  Z.  Taylor's  company  of  the  Seventh 
Regiment,  took  possession  of  the  house  occupied  by  the  Mackinac  Fur  Company,  in 
which  they  found  nine  or  ten  trunks  of  Dixon's  property,  with  his  papers  and  corre- 
spondence.   A  writer  in  the  Gazette  says : 

'*The  farms  of  Prairie  du  Chien  are  in  high  cultivation.  Between  two  and  three 
hnudred  barrels  of  flour  may  be  manufactured  there  this  season,  besides  a  vast  quan- 
tity of  corn.  Two  of  the  largest  boats  were  left  in  command  of  Aid- de-Camp  Ken- 
nerly  and  Captains  Sullivan  and  Yeizer,  whose  united  forces  amount  to  one  hundred 
and  thirty-five  men.  The  regulars,  under  command  of  Lieutenant  Perkimi,  are  sta- 
tioned on  shore,  and  are  assisted  by  the  volunteers  in  building  the  new  fort.'' 

This  was  called  Fort  Shelby.  On  his  return  tht?  people  of  Saint  Louis  gave  the  gov- 
ernor a  public  dinner,  and  expressed  their  hearty  gratulations  for  the  success  of  the 
enterprise. 

About  the  last  of  June,  Capt.  John  SuUivi",  with  his  companj-  of  militia  an  I  sone 
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volanteore  whose  term  of  service  had  expired,  retarned  from  Prairie  du  Chien,  and 
reported  that  the  fort  was  finished,  the  boats  well  manned  and  barricaded  ;  that  the 
Indians  were  hovering  around,  and  bad  taken  prisoner  a  Frenchman  while  banting  his 
horses.  The  boats  employed  carried  a  six-poander  on  the  main  deck,  and  several  how- 
itzers on  the  quarters  and  gangway.  The  men  were  protected  by  a  inusket-proof  bar- 
ricade. On  the  6th  of  August,  the  Gazette  (our  authority  in  these  details)  states: 
*' Just  as  we  had  put  our  paper  to  press,  Lieutenant  Perkins,  with  the  troops  which 
composed  the  garrison  at  Prairie  du  Chien,  arrived  here.  Lieutenant  Perkins  fought 
the  combined  force  of  British  and  Indians  three  days  and  nights,  until  they  approached 
the  pickets  by  mining — provision^,  amunition,  and  water  expended — when  he  capitu- 
lated ;  the  officers  to  keepAheir  private  property,  and  the  whole  not  to  serve  until  duly 
exchanged.    Five  of  our  troops  were  wounded  during  the  siege." 

In  a  letter  from  Captain  Yeizer  to  Governor  Clark,  dated  Saint  Loais,  July  28,  1814, 
we  find  the  following  facts:  Captain  Y.  commanded  one  of  the  gunboats,  a  keel-boat 
fitted  up  in  the  mauner  heretofore  described.  On  the  17th  July,  at  half  past  one  o'clock, 
from  twelve  to  fifteen  hundred  British  and  Indians  marched  up  in  full  view  of  the  fort 
and  the  town,  and  demanded  a  surrender,  **  which  demand  was  positively  refused." 
They  attacked  Mr.  Yeizer's  boat  at  three  o'clock,  at  long-shot  distance.  He  returned 
the  compliment  by  firing  round-shot  from  his  six-pounder,  which  made  them  change 
their  position  to  a  small  mound  nearer  the  boat.  At  the  same  time  the  Indians  were 
iiring  from  behind  the  houses  and  pickets.  The  boat  then  moved  up  the  river  to  the 
head  of  the  village,  keeping  up  a  constant  discharge  of  fire-arms  and  artillery,  which 
was  answered  by  the  enemy  from  the  shore.  The  enemy ^s  boats  then  crossed  the  river 
below,  to  attack  the  Americans  from  the  opposite  side  ot  the  river.  A  galling  fire  from 
opposite  points  was  now  kept  up  by  the  enemy  on  this  boat,  nntil  the  only  alternative 
wa«  left  for  Captain  Yeizer  to  run  the  boat  through  the  enemy's  lines  to  a  point  live 
miles  below,  keeping  up  a  brisk  fire. 

In  the  mean  time  another  gunboat  that  lay  on  shore  was  fired  on  until  it  took  fire 
and  was  burned.  In  Cax>tain  Yeizer's  boat  two  officers  and  four  privates  were  wounded 
and  one  private  killed. 

The  British  and  Indians  were  commanded  by  Colonel  McCay,  (or  Mackey,)  who  came 
in  boats  from  Mackinac,  by  Green  Bay  and  the  Wisconsin,  with  artillery.  Their  report 
gives  from  one  hundred  and  sixty  to  two  hundred  regulars  and  ^*  Michigan  fencibles,"  and 
about  eight  hundred  Indians.  They  landed  their  artillery  below  the  town  and  fort,  and 
formed  a  battery,  attacking  the  forts  and  the  boats  at  the  same  time.  After  Capt«in 
Yeizer's  boat  bad  been  driven  from  its  anchorage,  sappers  and  miners  began  operations 
in  the  bank,  one  hundred  and  fifty  yards  from  the  fort.  Lieutenant  Perkins  held  out 
while  hope  lasted.  In  the  fort  were  George  and  James  Kennerly,  the  former  an  aid  to 
Governor  Clark,  the  latter  a  lieutenant  in  the  militia. 

At  this  time  General  Benjamin  Howard  was  in  command  of  the  mili- 
tiry  district  extending  from  the  interior  of  Indiana  to  the  frontier  of 
Mexico.  After  the  return  of  Governor  Clark  from  Prairie  du  Chien,  and, 
as  it  appears,  prior  to  the  receipt  of  news  of  the  engagement  at  that 
place,  General  Howard  fitted  oat  an  expedition,  under  the  command  of 
Capt.  John  Campbell,  First  United  States  Infantry,  to  proceed  to  Prairie 
du  Chien  and  strengthen  the  garrison  at  that  place.  The  expedition 
consisted  of  forty-two  regulars,  sixty-six  rangers,  and  about  tv^eutyone 
other  persons,  including  boatmen,  women,  and  the  sutler's  establishment. 
This  expedition  left  Saint  Louis  early  in  July,  1814,  and  proceeded  up 
the  river,  in  three  keel-boats,  as  far  as.  Rock  Island,  near  which  place  it 
was  attacked  by  the  Iudi<ins  and  nearly  destroyed.  The  following  ac- 
count of  this  expedition  is  taken  from  Governor  Keynolds's  "Life  and 
Times:" 

Lieutenant  Campbell  commanded  the  boat  with  the  reculars,  and  Capt.  Stephen 
Rector  and  Lieutenant  Kij^gs  the  other  two  barges,  manned  by  the  rangers.  The  expe- 
dition reached  Rock  Island  in  peace,  but  the  Sac  and  Fox  Indians,  in  great  numbers, 
Hwarmed  around  the  boatfi,  but  6till  professed  peace.  The  barge  commanded  by  Rector 
was  navigated  mostly  by  the  French  of  Cahokia,  and  were  both  good  sailors  and  sol- 
diers; and  the  same  may  be  said  of  the  company  under  Lieutenant  Riggs,  except  as  to 
the  kno^edge  of  navigation.  The  boats  lay  still  all  night,  at  or  near  the  Sac  and 
Fox  villages  at  Rock  Island,  and  the  Indians  were  all  night  making  hollow  professions 
of  friendship.  Many  of  the  French,  after  the  battle,  informed  me  that  they  knew  the 
Indians  would  attack  the  boats,  and  accordingly  they  informed  Lieutenant  Campbell, 
but  he  disbelieved  them.  The  French  said  that  the  Indians  wanted  them  to  leave  the 
Americans  and  go  home.    They  would  squeeze  the  hands  of  the  French  and  pull  their 
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hAnds  down  the  river,  indicating  to  leave.    The  Indians  disliked  to  fight  their  old 
friends,  the  French. 

The  fleet  all  set  sail  in  the  morning,  and  above  Rock  Island  the  wind  blevr  so  hard 
that  Campbell's  boat  was  forced  on  a  lee-shore,  and  lodged  on  a  small  island  near  the 
mainland,  known  from  this  circumstance  as  ^'CampbelFs  Island."  The  Indians,  com- 
manded by  Black  Hawk,  when  the  wind  drifted  the  boat  on  shore,  commenced  an 
attack  on  it.  The  boats  of  Rector  and  Riggs  were  ahead,  and  could  see  the  smoke 
of  the  fire-arms,  but  could  not  hear  the  report  of  the  guns.  They  returned  to  assist 
Campbell,  but  the  wind  was  so  high  that  their  barges  were  almost  unmanageable. 
They  anchored  near  Campbell,  but  could  not  reach  him,  the  storm  raged  so  severely. 

When  Campbell's  boat  was  driven  ashore  by  the  wind,  he  placed  out  sentinels,  and 
the  men  commenced  cooking  their  breakfast ;  but  the  enemy  in  hundreds  rushed  on 
them,  killing  many  on  the  spot,  and  the  rest  took  refuge  in  the  boat.  Hundreds  and 
hundreds  ot  the  warriors  were  on  and  around  the  boat,  and  at  last  set  it  on  fire. 
Campbell's  boat  was  burning,  and  the  bottom  covered  with  the  dead,  the  wounded, 
and  blood.  They  had  almost  ceased  firing  when  Rector  and  his  brave  men  most  nobly 
.came  to  the  rescue.  Campbell  himself  lay  wounded  on  his  back  in  the  bottom  of  his 
boat,  and  many  of  his  men  dead  and  dying  around  him.  Riggs's  boat  was  well  forti- 
fied, but  his  men  were  inexperienced  sailors.  Rector  and  company  could  not  remain 
inactive  spectators  of  the  destruction  of  Camnbell  and  men,  but  in  a  tempest  of  wind 
raised  their  anchor  in  the  face  of  almost  a  thousand  Indians,  and  periled  their  lives 
in  the  rescue  of  Campbell.  No  act  of  noble  daring  and  bravery  surpassed  the  rescue 
of  Campbell  during  the  war  in  the  West.  The  rangers  under  Rector  were  mostly 
Frenchmen,  and  were  well  acquainted  with  the  management  of  a  boat  in  such  a  crisis. 
Rector  and  his  men  were  governed  by  the  high  and  ennobling  principles  of  chivalry 
and  patriotism.  Rector's  boat  was  lightened  by  casting  overboard  quantities  of  pro- 
visions, and  then  many  of  the  crew  actually  got  out  of  the  boat  into  the  water,  leav- 
ing the  vessel  between  them  and  the  fire  of  the  enemy,  and  pushed  their  boat  against 
the  fire  of  the  warriors  to  Campbell's  boat,  which  was  in  possession  of  the  Indians. 
This  was  a  most  hazardous  exploit  for  forty  men  forcing  their  barge  to  a  burning  boat 
in  possession  of  the  enemy,  nearly  a  thousand  strong,  and  taking  from  it  the  wounded 
and  living  soldiers,  together  with  their  commander. 

A  salt-water  sailor  by  the  name  of  Hoadley  did  gallant  service  in  this  daring  enter- 
prise by  his  superior  knowledge  of  the  management  of  a  vessel.  Rector  took  all  the 
live  men  from  Campbell's  boat  into  his;  and  his  men,  in  the  water,  hauled  their  own 
boat  oat  into  the  stream.  The  Indians  feasted  on  the  abandoned  boat  of  Campbell. 
Rector  bad  bis  boat  crowded  with  the  wounded  and  dying ;  but  rowed  night  and  day 
nntil  they  reached  Saint  Louis.  It  was  suppoKcd  the  boat  of  Rig:gs  was  captured  by 
the  enemy  ;  but  the  vessel  was  strongly  fortihed,  so  that  it  lay  as  it  were  in  the  hands 
of  the  Indians  for  several  hours,  the  enemy  having  possession  of  the  outside  and  the 
whites  of  the  inside ;  but  the  wind  in  the  evening  subsided  and  Riggs  got  bis  boat  oft 
without  losing  many  men.  It  was  a  general  jubilee  and  rejoicing  when  Riggs  arrived 
at  Saint  Louis.  The  hearts  of  the  people  swelled  with  patriotic  joy  to  know  that  the 
lives  of  so  many  brave  soldiers  were  saved  by  the  courage  and  energies  of  Rector, 
Rig^s,  and  their  troops.  I  saw  the  soldiers  on  their  return  to  Saint  Louis,  and  the 
sight  was  distressing.  Those  who  were  not  wounded  were  worn  down  to  skeletons  by 
labor  and  fatigne. 

The  National  Intelligencer  of  August,  1814,  states  the  number  of 
killed  and  wounded  in  this  engagement  to  have  been  thirty-six.  Cap- 
tain Campbell  and  Dr.  Abram  Steward,  surgeon's  mate,  were  also 
wounded  ;  the  former  seriously.  After  this  disaster  and  the  return  of 
the  survivors  to  Saint  Louis,  another  and  larger  expedition  was  fitted 
oat ;  the  object  of  which  was  to  punish  the  Indians  at  liock  Island,  and 
to  establish  and  maintain  a  fort  at  or  near  that  place.  The  deitachnient 
was  under  the  command  of  Bvt.  Maj.  Zachary  Taylor,  Seventh  United 
States  Infantry,  (afterward  President  of  the  United  States,)  and  con- 
sisted of  334  officers  and  men,  (regulars,  militia,  and  rangers.)  There 
were  only  forty  of  the  regular  troops,  and  it  is  presumed  that  these 
belonged  to  the  Seventh  United  States  Infantry. 

The  following  official  report  of  Major  Taylor's  engagement  with  the 
British  and  Indians  at  the  mouth  of  Kock  Kiver,  near  Rock  Island,  is 
not  found  in  any  history  of  Illinois  at  my  command,  and,  as  it  is  partic- 
ularly interesting  in  connection  with  Kock  Island  history,  it  is  copied 
here  in  full. 
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SKIRMISH  AT  MOUTH  OF  ROCK  RIVER. 

Letter  from  Major  Taylor  to  General  Howard,  dated  Fort  Madisou^ 
September  6, 1814 : 

Sir  :  In  obedience  to  yonr  orders,  I  leA;  for  Fort  Independence  on  the  2d  nit.,  and 
reached  Rock  River,  onr  place  of  destination,  on  the  evening  of  the  4th  inst.,  without 
meeting  a  single  Indian,  or  any  occnrience  worthy  of  relation.  On  my  arrival  at  the 
month  of  Rock  River,  the  Indians  began  to  make  their  appearance  in  considerable 
numbers ;  running  np  the  Mississippi  to  the  npper  village,  ana  crossing  the  river  below 
us.  After  passin^r  Rock  River,  which  is  very  small  at  the  mouth,  from  an  attentive  and 
careful  examination  as  I  proceeded  np  the  Mississippi,  I  was  confident  it  was  impossi- 
ble for  us  to  enter  its  month  with  onr  large  boats.  Immediately  opposite  its  mouth 
a  large  island  commences,  which ,  together  with  the  western  shore  of  the  Mississippi, 
was  covered  with  a  considerable  number  of  horses,  which  were  doubtless  placed 
n  those  situations  in  order  to  draw  small  detachments  on  shore.  But  in  this  they 
were  disappointed,  and  I  determined  to  alter  the  plan  which  you  have  suggested — ^ 
which  was  to  pass  the  different  villages  as  if  the  object  of  the  expedition  was  Prairie, 
dn  Chien — for  several  reactons :  First,  that  I  might  have  an  opportunity  of  viewing  the 
situation  of  the  ground  to  enable  me  to  select  such  a  landing  as  would  bring  our  artil- 
lery to  bear  on  the  villages  with  the  greatest  advAutage.  I  was  likewise  in  hopes  a 
party  would  approach  us  with  a  flag,  trom  which  I  expected  to  learn  the  situation  of 
affairs  at  the  Prairie,  and  ascertain  in  some  measure  tneir  numbers  and  perhaps  bring 
them  to  a  council,  when  I  should  have  been  able  to  have  retaliated  on  them  tor  their 
repeated  acts  of  treachery ;  or,  if  they  were  determined  to  attack  us,  I  was  in  hopes  to 
draw  them  some  distance  from  their  towns  toward  the  rapids,  run  down  in  the  night 
and  destroy  them  before  they  could  return  to  their  defense.  But  in  this  I  was  disap- 
pointed— the  wind  which  had  been  in  our  favor  began  to  shift  about  at  the  time  we 
passed  the  mouth  of  Rock  River;  and  by  the  time  we  reached  the  head  of  the  island, 
which  is  about  a  mile  and  a  half  long,  it  blew  a  perfect  hurricane,  quarterly  down  the 
river,  and  it  was  with  difficulty  we  made  land  at  a  small  island  containing  six  or  eight 
acres  covered  with  willows,  near  the  middle  of  the  river,  and  about  sixty  yards  from 
the  npper  end  of  the  island.  In 'this  situation  I  determined  to  remain  during  the 
night,  if  the  storm  continued,  as  I  knew  the  anchors  of  several  of  the  boats  in  that 
event  would  not  hold  them  and  there  was  a  great  probability  of  their  being  drifted  on 
sand-bars,  of  which  the  river  is  full  in  this  place,  which  would  have  exposed  the  men 
very  much  in  getting  them  off,  even  if  they  could  have  prevented  their  filling  with 
water.  It  was  about  4  o'clock  in  the  evening  when  we  were  compelled  to  land ;  and 
large  parties  of  Indians  were  on  each  side  of  the  river,  as  well  as  crossing  in  different 
directions  in  canoes,  but  not  a  ^un  was  fired  from  either  side.  The  wind  continued 
to  blow  the  whole  night  with  violence,  accompanied  with  some  rain ;  which  induced 
me  to  order  the  sentinels  to  be  brought  in  and  placed  In  the  bow  of  each  boat.  About 
daylight  Captain  Whitesides's  boat  was  fired  on  at  the  distance  of  about  fifteen  paces, 
and  a  corporal  who  was  on  the  outside  of  the  boat  was  mortally  wounded.  My  ordera 
were  if  a  boat  was  fired  on  to  return  it,  but  not  a  man  to  leave  the  boat  without  pos- 
itive orders  from  myself.  So  soon  as  it  got  perfectly  light,  as  the  enemy  continued 
about  the  boat,  I  determined  to  drum  them  from  the  island,  let  their  numbers  be  what 
they  might,  provided  we  were  able  to  do  so.  I  then  assigned  to  each  boat  a  proper 
guard,  formed  the  troops  for  action,  and  pushed  through  the  willows  to  the  opposite 
shore ;  but  those  fellows  who  had  the  boldness  to  fire  on  the  boats  cleared  themselves 
as  soon  as  the  troops  were  formed,  by  wading  ttom.  the  island  we  were  encamped  on 
to  the  one  just  below  us.  Captain  Whiteeides,  who  was  on  the  left,  was  able  to  give 
them  a  warm  fire  as  they  reacned  the  island  they  had  retreated  to.  They  returned  the 
fire  for  a  few  moments,  when  they  retreated.  In  this  affair  we  had  two  men  badly 
wounded.  When  Captain  Whitesides  commenced  the  fire,  I  ordered  Captain  Rector  to 
drop  down  with  his  lM>at  to  ground  and  to  rake  the  island  below  with  artillery,  and  to 
fire  on  every  canoe  he  should  discover  passing  from  one  shore  to  the  other  which 
should  come  within  reach.  In  this  situation  he  remained  about  one  hour,  and  no  In- 
dians making  their  appearance,  he  determined  to  drop  down  the  island  about  sixty 
yards  and  destroy  several  canoes  that  were  laying  to  shore.  This  he  effected,  and  just 
on  setting  his  men  on  board,  the  British  commenced  a  fire  on  our  boats  with  a  six,  a 
four,  and  two  swivels,  from  behind  a  knoll,  that  completely  covered  them.  The  boats 
were  entirely  exposed  to  the  artillery,  which  was  distant  about  three  hundred  and 
fifty  paces  from  us.  So  soon  as  the  first  gun  fired,  I  ordered  a  six-pounder  to  be 
brought  out  and  placed,  but,  on  recolleotiug  a  moment,  I  found  the  boat  would  be 
sunk  before  any  impression  could  be  made  on  them  by  our  cannon,  as  they  were  com> 
pletely  under  cover,  and  had  already  brought  their  guns  to  bear  on  our  boats,  for  the 
round-shot  from  their  six  passed  through  Lieutenant  Hempstead's  boat  and  shattered 
her  considerably.    I  then  ordered  the  boats  to  drop  down,  which  was  done  in  order 
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and  coDdacted  with  the  rreatest  coolaess  by  every  officer,  although  exposed  to  a  ooo- 
stant  fire  from  their  artillery  for  more  thaa  half  a  mile.    So  sooo  as  they  commenced 
firing  from  their  artillery,  the  Indians  raised  the  yeU  and  commenced  firing  on  ns  in 
every  direction,  whether  they  were  able  to  do  ns  any  damage  or  not,  from  each  side  of 
the  river.   Captain  Rector,  who  was  laying  to  the  shore  of  the  island,  was  attacked 
the  instant  the  first  gnn  was  fired,  by  a  very  large  party,  and  in  a  close  and  well-con- 
tested contest  of  aboat  fifteen  minntes  they  drove  them,  after  giving  three  rounds  of 
grape  from  his  three-pounder.    Captain  Whitesides,  who  was  nearest  to  Captain  Rec- 
tor, dropped  down  and  anchored  nigh  him,  and  gave  the  enemy  several  fires  with  his 
swivel ;  but  the  wind  was  so  hard  down  stream  as  to  drift  his  anchor.    Captain  Rec- 
tor al  that  moment  got  his  boat  ofi*,  and  we  were  then  exposed  to  the  fire  of  the  Indi- 
ans for  two  milea,  which  we  returned  with  interest  from  our  small-arms  and  small 
pieces  of  artillery,  whenever  wo  could  get  them  to  bear.    1  was  compelled  to  drop 
down  about  three  miles  before  a  proper  place  presented  itself  for  landing,  as  but  few 
of  the  boats  hacl  anchors  sufficient  to  stop  them  in  the  river.    Here  I  halted  for  the 
pnrpoeeof  having  the  wounded  attended  and  some  of  the  boats  repaired,  as  some  of 
them  had  been  iigured  by  the  enemy's  artillery.    They  followed  us  in  their  boats  uui  il 
we  halted  on  a  small  prairie  and  prepared  for  action,  when  they  returned  in  as  great  a 
hnrry  as  they  followed  ns. 

I  then  collected  the  officers  together  and  put  the  following  questions  to  them :  Are 
vre  able,  334  eflfective  men— officers,  non-commissioned  officers,  and  privates — to  fight 
the  enemy  with  any  prospect  of  success  and  eftect,  which  is  to  destroy  their  villages 
and  eom  f  They  were  of  opinion  the  enemy  was  at  least  three  men  to  one,  and  that  it 
was  not  practicable  to  effect  either  object.  I  then  determined  to  drop  down  the  river 
to  the  Lemoine  without  delay,  as  some  of  the  ranging  officers  informed  me  their  men 
were  short  of  provisions,  and  execute  the  principal  object  of  the  expedition,  in  erect- 
ing a  fort  to  command  the  river.  This  shall  be  effected  as  soon  as  practicable  with 
the  means  in  my  power ;  and  should  the  enemy  attempt  to  descend  the  river  in  force 
before  the  fort  can  be  completed,  every  foot  of  the  way  trom  the  fort  to  the  settlement 
shall  be  contested. 

In  the  affair  at  Rock  River  I  had  eleven  men  badly  wounded,  three  mortally,  of 
whom  one  has  since  died.  I  am  much  indebted  to  the  officers  for  their  prompt  obedi- 
ence to  ordexB,  nor  do  I  believe  a  braver  set  of  men  could  have  been  collected  than  those 
who  compose  this  detachment.  But,  sir,  I  conceive  it  would  have  been  madness  in  me, 
as  well  as  a  direct  violation  of  my  orders,  to  have  risked  the  detachment  without  a 
prospect  of  success. 

I  believe  I  should  have  been  fully  able  to  have  accomplished  your  views  if  the  en- 
emy bad  not  been  supplied  with  artillery,  and  so  advantageously  posted  as  to  render 
it  ioipessible  for  us  to  have  didodged  him  without  imminent  danger  of  the  loss  of  the 
whole  detachment. 

ZA.  TAYLOR, 
Brevet  Major ^  Commandmg  Detaekment, 

Tbe  following  accoant  of  this  expedition  is  taken  from  Oovernor  Bey- 
nolds's  ^^  Life  and  Times : " 

Nothing  uncommon  occurred  until  they  reached  Rock  Island,  where  they  met  British 
soldiers,  cannon,  and  swanns  of  Indians. 

The  Eeglish  had  ci^tured  our  garrison  at  Prairie  dn  Chiea,  and  had  the  whole  coun- 
try in  possession  north  of  the  settlements  near  the  present  city  of  Alton, 
t  Our  white  enemy  was  at  Rock  Island,  with  man^  regulars,  six  pieces  of  cannon,  and 
hordes  of  Indian  warriors.  Major  Taylor,  with  his  usual  sound  iadji^ent,  anchored 
his  fleet  ont  in  the  Mississippi,  about  one-half  mile  above  the  mouth  or  Rock  Kiver,  and 
not  far  from  Three  Willow  Islands.*  It  was  supposed  that  the  English  had  ordered  the 
Indians  to  occupy  these  islands  in  great  numbers  in  the  night,  as  they  swarmed  with 
the  red  warriors  at  daylight.  The  English  had,  in  the  night,  planted  cannon  in  bat- 
tery at  Uie  edge  of  the  water,  so  as  to  destroy  our  boats  in  the  morning.  It  was  the 
English  calculation  that  the  cannon  would  destroy  our  boats,  and  the  men  would  have 
to  swim  to  the  islands,  where  the  Indians  would  kill  them.  It  is  almost  impossible  to 
circumvent  the  Americans.  Taylor  ordered  all  bis  forces,  except  twenty  men  on  each 
boat,  to  proceed  to  the  islands  and  destroy  the  Indian  warriors  on  them.  This  order 
was  executed  with  great  vigor  and  efficiency,  and  the  Indians  were  either  killed  or 
drove  down  to  the  lower  island ;  but,  in  the  mean  time,  the  British  cannon  opened  a  tre- 
mendous fire  on  our  boats,  that  caused  the  soldiers  to  rush  back  to  the  boats  to  save 
them  from  the  cannon-balls  which  were  piercing  them  in  every  direction.  British  offi- 
cers were  mounted  on  horseback,  giving  command  to  the  cannonades,  and  many  regu- 
lars and  hundreds  of  Indians  obeying.  The  boats  were  unable  to  resist  the  cannon,  and 
almost  every  shot  told  on  them.     In  the  battle  some  Indian  canoes  were  seen  on  the 

*About  three  (3)  miles  below  Rock  Island. 
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lower  island,  and  Captain  Rector  was  ordered,  with  some  men,  to  sconr  the  island.  He 
did  so,  and  drove  the  Indians  hack  into  the  willows :  hut  the  enemy  re-enforced,  and  in 
turn  drove  Rector  hack  to  the  sand-heach  again.  In  this  sortie  from  his  hoat,  Rector  was 
elegantly  dressed  in  military  costume,  with  a  towering  feather  in  his  cap,  and  a  sword 
drawn,  leading  his  men  to  the  charge.  In  this  exposed  situation,  with  hundreds  of 
guns  fired  at  him,  he  moved  on  undannted,  as  if  he  were  in  his  mess-room  with  his 
comrades.  The  Rector  family  never  knew  what  fear  was.  The  hoats  nnder  Taylor 
were  ordered  to  retreat  down  the  river;  hut  just  as  Rector's  hoat  got  nnder  way  it 
grounded  and  stuck  fast.  The  ludians  surrounded  it,  and  it  was  with  the  utmost  hard 
fighting  they  were  kept  out.  All  the  hoat«  had  left,  except  Capt.  Samuel  Whitesides's, 
who  saw  the  imminent  danger  of  Rector,  and  with  true  courage  and  kindness  of  heart, 
returned  to  save  his  hrother  soldiers.  If  Whitesides  had  not  returned,  Rector  and  all 
his  men  were  doomed  to  destruction.  Rector's  hoat  hei ng  saved,  all  descended  the  river 
nntil  they  were  out  of  the  reach  of  the  cannon,  when  Major  Taylor  called  a  council  of 
his  officers. 

It  was  ascertained  that  there  were  more  than  a  thousand  Indians  at  and  near  Rock 
Island,  and  a  detachment  of  British  regulars,  with  six  field-pieces;  and  the  effective 
American  soldiers  were  only  334  in  numher.  This  showed  the  force  of  the  enemy  to  he 
more  than  three  to  one  over  the  Americans.  Under  all  circumstances  it  was  considered 
imprudent  and  improper  to  att%ck  such  superior  forces,  and  the  whole  fleet  descended 
the  river  to  the  site  where  Warsaw  now  stands.  At  this  poiut  Fort  Edwards  was  built, 
and  Fort  Johnson,  a  few  miles  ahove,  was  burned.  After  the  erection  of  Fort  Edwards, 
the  troops  remained  three  or  four  weeks ;  but  the  major  part  of  them  descended  the 
river  to  Saint  Louis,  and  were  discharged  the  Idth  October,  ldl4. 

Thus  ended  this  expedition,  which  pretty  much  closed  the  war  in  the  West.  Scarcely 
any  further  Indian  denredations  were  committed,  and  the  troops  were  generally  dis- 
banded. On  the  24th  December,  1814,  peace  was  concluded  at  Ghent,  in  Europe ;  but 
the  act  was  not  known  for  some  months  thereafter. 

I  saw  in  the  harbor  of  Saint  Louis  the  boats  that  were  in  Taylor's  battle  at  Rock  Island, 
and  they  were  riddled  with  cannon-balls.  I  think  the  balls  were  made  of  lead ;  at  any 
Tat«,  they  pierced  the  boats  considerably. 

After  the  war  was  closed  the  treaties  of  peace  made  with  the  Sacs  and 
Foxes,  already  mentioned,  were  signed  at  Portage  des  Sioux  on  the  13th 
and  14th  of  September,  1815.  From  the  wording  of  the  first  of  these, 
and  statements  made  by  the  chiefs,  it  appears  that  a  portion  of  the  Sae 
tribe  had  endeavored  faithfully  to  carry  out  the  treaty  of  1804 ;  that  they 
had  not  engaged  in  the  war  against  the  United  States,  but  that  they 
had  separated  from  Black  Hawk  and  his  party,  and  had  removed  to  the 
Missouri  River.  - 

ESTABLISHMENT    OF    A    MILITARY    POST  ON    BOCK  ISLAND  AND  FORT 

ARMSTRONG  BUILT.^ 

In  September,  1815,  the  Eighth  United  States  Infantry,  under  the 
command  of  Col.  R.  O.  Nichols,  colonel  of  the  regiment,  was  sent  up  the 
river  from  Saint  Louis  to  establish  a  fort  at  or  near  Rock  Island.  The 
object  of  the  expedition  was  to  occupy  the  country  at  the  mouth  of  the 
Rock  River,  protect  anticipated  settlers,  control  the  Sac  and  Fox  tribes 
of  Indians,  and  to  open  and  protect  a  line  of  communication  via  the  river 
to  Prairie  du  Chien  and  other  posts  which  were  to  be  established  farther 
up  the  river.  From  some  correspondence,  and  perhaps  also  from  the 
hostility  or  lack  of  friendliness  shown  by  Black  Hawk  and  his  party 
after  the  war  in  refusing  to  attend  or  sign  the  treaty  at  Portage  des 
Sioux,  it  was  thought  these  Indians  would  remain  unfriendly  and  endan- 
ger the  supplying  of  the  posts  on  the  Upper  Mississippi  via  the  river. 
At  that  time  the  Army  was  supplied  |with  provisions  by  contractors 

*  The  following^  accoant  of  theocoupatioD  of  Rock  Island  by  United  States  troops  and 
bnilding  of  Fort  Armstrong  is  taken  principally  from  official  records ;  from  a  sketch  of 
Colonel  Davenport's  life,  written  by  F.  B.  Wilkie  ;  from  newspaper  articles  written  prin- 
cipally by  Hon.  Bailey  Davenport,  son  of  Colonel  Davenport,  and  from  information  ob- 
tained from  Mr.  Davenport  and  others,  and  from  Judge  Spencer's  reminiscences  of  a 
'•  Pioneer  Life,"  and  other  books. 
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rlirectly,  ami  not  through  a  commissary  department  as  done  now.  Mr. 
Greorge  Davenport*  accompanied  the  expedition  as  contractor's  agent, 
and  had  his  supplies  in  light  keel-boats.  The  troops  were  also  trans- 
ported in  keel-boats,  t  The  expedition  reached  the  mouth  of  the  Des 
Moines  River,  about  140  miles  below  Rock  Island,  in  November,  and 
was  there  stopped  by  the  ice  and  went  into  winter  quarters  where  Major 
Taylor  and  his  command  had  wintered  on  their  return  fromR3ck  Island 
in  the  preceding  year.  J 

The  troops  constructed  huts  or  wigwams  to  protect  them  from  the 
cold  during  the  winter,  and  the  post  was  named  "Cantonment  Davis.'' 
Fort  Edwards  was  built  at  this  place,  near  where  Warsaw  now  stands, 
in  the  following  year. 

Daring  the  winter  Colonel  Nichols  was  placed  in  arrest  and  sent  to 
I^ashville,  Tenn.,  and  the  command  devolved  upon  Bvt.  Lieut.  Col.  W. 
Lawrence,  major  of  the  regiment. 

In  the  following  April,  1816,  Bvt.  Brig.  Gen.  Thomas  A.  Smith,  col- 
onel of  the  rifle  regiment,  arrived  at  tlie  cantonment  with  his  regiment, 
took  command  of  the  expedition,  and  proceeded  up  the  river.  He  ar- 
rived at  Rock  Island  early  in  May,  and  after  examining  the  country  in 
the  vicinity  of  the  mouth  of  Rock  River,§  fixed  upon  the  foot  or  westH 
end  of  Rock  Island  as  the  site  of  the  fort  which  was  to  built.  The 
troops  were  first  landed  on  the  island  on  the  10th  of  May,  1816.  They 
went  into  camp  and  at  once  commenced  cutting  timber  for  building 
store-houses.  At  that  time  the  west  end  of  the  island,  which  is  now 
bare,  was  covered  with  a  heavy  growth  of  oak,  black  walnut,  elm,  and 
bass-wood. 

On  the  day  after  landing  General  Smith  sent  messages  to  the  Sacs 
and  Foxes  to  meet  him  in  council,  but  they  refused  to  come.  There 
were  supposed  to  be  living  in  the  vicinity  of  Rock  Island  at  that  time 
aboat  11,000  Indians  belonging  to  these  two  tribes.^ 

General  Smith  remained  at  Rock  Island  only  long  enough  to  construct 
abatis  for  the  protection  of  the  troops  from  the  Indians,  and  then  pro- 
ceeded up  the  river  with  the  whole  of  the  rifle  regiment  to  re-occupy 
the  fort  at  Prairie  du  Chien,  and  establish  a  fort  (Fort  Saint  Peters, 
afterward  Fort  Snelling)  in  the  vicinity  of  Saint  Anthony's  Falls. 

*  Mr.  Davenport  was  widely  knowa  as  Col.  George  Davenport.  'He  was  the  ilrut 
-white  settler  at  or  in  the  vicinity  of  Rock  Island,  and  afterward  became  Indian  agent 
for  the  Government  and  received  a  grant  of  land  on  the  island.  His  remarkable  career 
is  intimately  connected  with  the  history  of  Rock  Island. 

t  Keel-boats  were  ordinary  barges  or  scows,  provided  with  a  keel  to  permit  the  nse 
of  a  mast  and  sail,  and  were  much  nsed  on  western  rivers  in  early  times  for  transpor- 
tation pari)oses.  They  were  propelled  by  sails  when  the  wind  was  favorable,  and  at 
other  times  by  poles,  oars,  and  by  men  or  horses  walking  on  the  shore  and  towing  them. 

t  The  following  incident  of  this  expedition  is  related  by  Hon.  B.  Davenport :  "  One 
morning  dilring  a  thick  fog  the  boats  were  anchored  in  an  eddy  of  thcTiver  for  break- 
fast ;  while  seated  in  the  boats  at  breakfast,  two  of  the  officers,  Second  Lieutenants 
Bennet  Riley  and  T.  F.  Smith,  of  the  rifle  regiment,  found  that  they  had  different 
opinions  respecting  the  direction  of  the  current  of  the  river,  and  entered  into  a  violent 
controversy  on  the  subject.  Finding  that  this  would  not  make  the  river  flow  two 
ways,  they  chose  their  seconds,  took  pistols,  left  their  breakfast,  and  went  ashore  to 
fight  it  ont  and  settle  the  matter.  After  exchanging  a  few  shots,  neither  having  been 
hit,  and  having  discovered  a  higher  respect  for  each  other's  opinion^,  as  is  usual  when 
looked  at  through  the  pistol  m^ium,  shook  hands  and  went  back  to  their  breakfast." 
Mr.  Davenport  adds  there  were  other  duels  before  they  reached  their  winter  quarters. 

U  The  oonrse  of  the  Mississippi  past  Rock  Island  is  nearly  due  west. 

^  The  mouth  of  Rock  River  is  about  five  miles  below  Rock  Island. 

II  Their  largest  village  was  on  Rock  River,  about  five  miles  from  Rock  Island,  just 
below  "  Black  Hawk's  Tower."  They  had  other  villages  on  the  banks  of  the  Missis- 
Bippi,  on  the  present  sites  of  the  cities  of  Davenport  and  Rock  Island,  and  also  on  the 
site  of  Princeton,  Iowa. 
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The  Eighth  Infantry,  ander  the  command  of  Colonel  Lawrence,  was 
left  at  Rock  Island,  and  Colonel  Lawrence  at  once  commenced  the  con- 
straction  of  the  fort,  which  was  named  Fort  Armstrong,  in  honor  of  the 
Secretary  of  War.  The  interior  of  the  fort  was  400  feet  sqaare.  The 
lower  half  of  the  walls  was  of  stone,  and  the  upper  half  of  hewn  tim- 
ber. The  timber  and  stone  were  procured  on  the  island.  At  three  of 
the  angles — the  northeast,  southeast,  and  southwest — block-houses  were 
built,  and  these  were  provided  with  cannon.  One  side  of  the  square 
was  occupied  by  the  barracks  and  other  buildings.  These  were  built  of 
hewn  timber,  with  iroofs  sloping  inward  as  a  protection  against  their 
being  fired  by  the  Indians,  and  that  they  might  not  furnish  a  safe  lodg- 
ing-place for  the  enemy  in  an  attack.  The  fort  was  placed  on  the  ex- 
treme northwest  angle  of  the  island.  Its  northwest  corner  was  about 
200  feet  from  the  present  location  of  the  island  end  of  the  bridge. 

Governor  Ford,  in  his  History  of  Illinois,  gives  the  following  descrip- 
tion of  Fort  Armstrong  as  it  appeared  in  1831 : 

Fort  Armstrong  was  bailt  apon  a  rocky  cliff  on  the  lower  point  of  an  island  near  the 
center  of  the  river,  a  little  way  above ;  the  shores  on  each  side  formed  of  gentle  slopes 
of  prairie,  extending  bacli:  to  bluffs  of  considerable  height,  made  it  one  of  the  most 
pictnresque  scenes  in  the  western  country.  The  river  here  is  a  beautiful  sheet  of  clear, 
swift-running  water,  about  three-quarters  of  a  mile  wide ;  its  banks  on  both  sides 
were  uninhabited,  except  by  Indians,  from  the  lower  rapids  to  the  fort;  and  the  voy- 
ager up-stream,  after  several  days'  solitary  progress  through  a  wilderness  country  oa 
its  boitXers,  came  suddenly  in  sight  of  the  whitewashed  walls  and  towers  of  the  fort, 
perched  upon  a  rock,  surrounded  b^  the  grandeur  and  beauty  of  nature,  which,  at  a 
distance,  gave  it  the  appearance  of  one  of  those  enchanted  castles  in  an  uninhabited 
desert,  so  well  described  in  the  Arabian  Nights'  Entertainments. 

After  General  Smith  had  gone  np  the  river  and  the  troops  had*  fin- 
ished the  abatis  and  commenced  getting  out  timber  for  the  fort,  the 
Indians  pretended  to  be  more  friendly,  and  beg:an  visiting  the  island  in 
their  canoes  in  great  numbers.  The  following  incident  is  taken  from  a 
letter  written  by  the  Hon.  B.  Davenport  and  published  in  the  Bock 
Island  Argus: 

One  day  a  small  party  came  over  to  dance,  and  after  the  dance  the  colonel  in  com- 
mand gave  them  presents. 

In  a  few  days  uter,  and  while  a  large  number  of  the  soldiers  were  ont  cutting  tim- 
ber, a  large  party  of  warriors,  headed  by  the  Ne-ka-le-qnat,  came  over  in  canoes  and 
landed  on  the  north  side  of  the  island,  and  danced  np  to  the  entrance  of  the  encamp- 
ment, and  wanted  to  enter  and  dance  in  front  of  the  commander's  tent.  About  the 
same  time  a  large  party  of  warriors  was  discovered  approaching  over  the  ridge  from 
the  south  side  of  the  island,  headed  by  Keokuk.  The  colonel  immediat^y  ordered  the 
bugle  sounded  to  recall  the  soldiers  nom  the  woods,  and  had  all  under  arms,  (about 
600,)  and  the  cannon  run  out  in  front  of  the  entrance,  ready  to  fire.  The  Indians  were 
ordered  not  to  approach  anv  nearer. 

The  colonel,  taking  the  alarm  before  Keokuk's  party  got  near  enough  to  rash  in, 
saved  the  encampment  from  surprise  and  massacre. 

The  Indians  evidently  knew  that  the  erection  of  the  fort  was  intruded 
to  compel  a  compliance  on  their  part  with  the  treaties  which  had  been 
made,  and  that,  when  white  settlers  came,  they  might  have  to  leave 
their  homes.    Speaking  of  this,  years  afterward.  Black  Hawk  said : 

We  did  not,  however,  try  to  prevent  their  building  the  fort  on  the  island,  but  we 
were  very  soiry,  as  this  was  the  best  island  on  the  Mississippi,  and  had  long  been  the 
resort  of  our  young  people  during  the  summer.  It  was  our  garden,  (like  the  white 
people  have  near  their  big  villages,)  which  supplied  us  with  strawberries,  blackberries, 
plums,  apples,  and  nuts  of  various  kinds;  and  its  waters  supplied  us  witii  pure  fish, 
being  situated  in  the  rapids  of  the  river.  In  my  early  life  I  spent  many  happy  days 
on  this  island.  A  good  spirit  bad  care  of  it,  who  lived  in  a  cave  in  the  rocks  immedi- 
ately under  the  place  where  the  fort  now  stands,  and  has  often  been  seen  by  our  peo- 
ple. He  was  white,  with  large  wings  like  a  aican^s,  but  ten  times  larger.  We  were 
particular  not  to  make  much  noise  in  that  part  of  the  island  which  he  inhabited,  for 
fear  of  disturbing  him.  But  the  noise  of  the  fort  has  since  driven  him  away,  and  no 
doubt  a  bad  spirit  has  taken  his  iilace. 
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The  cave  referred  to  was  in  the  face  of  the  limestone  bluff  at  the  north- 
west corner  of  the  island.  At  high  water  the  floor  of  the  cave  was  cov- 
ered and  boats  coald  enter.  This  cave  was  closed  bj  building  the  abut- 
ment of  the  bridge  across  its  entrance  in  1870. 

After  the  completion  of  Fort  Armstrong,  in  1817,  there  is  nothing  ot 
mach  importance  connected  with  Kock  Island  to  be  recorded  till  the 
breaking  oat  of  the  Black  Hawk  war  in  1831. 

The  officers  and  troops  stationed  at  Fort  Armstrong  from  August, 
1819,  (first  return  on  file,)  until  abandoned,  May  4, 1836,  were  as  fol- 
lows: 


Comniaadiog  oflBcer. 


Capi.  M.  HaratoD,  fifth  iDfiuntry. .. 
Ct^>t.  S.  Barbank.  Fifth  Infantry. . . 

Maj.  J.  H.  Voae,  Fifth  Infantry 

Capt  &  Borhank,  Fifth  lafantry . . . 

'hl^j.  J.  fl.  Voee,  Fifth  Infkntry 

Capt.  J.  Plympton,  Fifth  Infantry.. 
Ut^,  S.  Bnrbaak,  Fifth  Infantry . . . . ! 

Capt  J.  Green,  Third  Infantry | 

Capt  J.  S.  Nelson.  Third  Infantry. . 

Capt  J.  Green,  Third  Infantry 

Capt  John  Bliss,  Third  Infantry. . . 
Capt  T.  J.  Beall,  First  Infantry. . . . 

IkUi.  John  Bliss,  First  Infantry 

Capt  T.  J.  Beall,  First  Infantry .... 
Lient  A.  S.  Miller,  First  Infantry  .. 
Capt  T.  F.  Smith.  First  Infantry . . . 
Lient.    Col.    William    Daveni>ort, 
First  Infantry. 


Ang.— .1819 
Jane  — .  1821 
June  — ,  1923 
Jane  4,18SS 
May  21. 1826 
Oct  9, 1827 
Apr.  28, 1828 
Apr.  30. 1828 
June  — ,  1828 
AniC.  13, 1828 
July  27. 1830 
July  26. 1831 
Sept  2,1831 
May  4.1832 
Got  26,1832 
Dtsc  2, 18.12 
Jane  8, 1833 


Jane  — ,  1821 
June  — ,  1823 
Jane  4,1825 
May  21, 1826 
Oct  9. 1827 
Apr.  28, 1828 
Apr.  30, 1828 
June  — ,  1828 
Aug.  13. 1828 
July  27, 1830 
July  26. 1H31 
Sept  2.1831 
May  4.1832 
Oct  26,1832 
Dec  2,1832 
June  8.1833 
May    4,1836 


Garrison. 


Company  F,  Fifth  Inftmtry. 
Company  D,  Fiffch  Infantry. 
Companies  D  and  F.  Fifth  Infantry. 
Companies  D  and  F.  Fifth  Infantry. 
Companies  E  and  H,  Fifth  Infan^. 
Companies  £  and  H,  Fifth  Infantry. 
Companies  E  and  H,  Fifth  Infantry. 
Companies  C  and  G,  Third  Infantry. 
Companies  C  and  G,  Third  Infantry. 
Companies  C  and  G,  Third  Infantry. 
Companies  D  and  H,  Third  Infantry. 
Companies  C  and  K,  First  Infantry. 
Companies  C  and  K,  First  Infantry. 
Companies  C  and  K,  First  Infantry. 
Companies  C  and  K,  First  Infantry. 
Companies  G  and  K,  First  Infantry. 
Companies  G  and  K,  First  Infantry. 


An  incident  related  by  Judge  Spencer,  one  of  the  first  settlers  at 
Kock  Island,  portrays  the  extreme  isolation  of  Fort  Armstrong  and 
other  western  posts  in  early  times.    He  says : 

At  tliis  time  (1828)  they  had  only  an  occasional  mail  here,  which  was  got  by  sending 
two  soldiers  on  foot  to  Galena.*  Soon  after  I  came,  having  business  at  Galena,  and 
the  officers  of  the  garrison  being  anzioas,  to  hear  who  had  been  elected  President  in 
November,  it  being  now  the  20tn  of  December,  it  was  arranged  that  I  shonld  carry  the 
mail  to  Galena  and  bring  one  in  return,  for  which  I  was  to  receive  ^. 

Jndge  Spencer  made  the  whole  trip  alone  on  foot,  in  the  extreme  cold 
weather  of  winter,  and  brought  back  to  the  garrison  the  news  of  Gen- 
eral Jackson's  election. 

White  settlers  appear  to  have  first  located  in  the  vicinity  of  Bock 
Island  in  about  1828.  Judge  Spencer  states  the  number  of  settlers  on 
the  main-land  in  the  spring  of  1828  to  have  been  only  nine  men,  some  of 
whom  had  families. 

At  this  time  it  was  the  habit  of  the  Indians  to  leave  their  villages  for 
several  months  in  each  year,  and  while  they  were  absent  the  white  set- 
tlers moved  in  and  took  possession.  This  created  discontent  and  hos- 
tility among  the  Indians  when  they  returned,  and  as  the  number  of  set- 
tlers increased  the  feeling  became  stronger.  The  commanding  offioers 
at  Fort  Armstrong  and  the  Indian  agent  on  the  island.  Colonel  Daven- 
port, frequently  required  and  urged  the  Indians  to  give  up  their  villages 
and  lands  and  move  across  the  Mississippi,  in  accordance  with  their 
treaties ;  but  Black  Hawk  and  his  party  of  the  Sacs,  sometimes  called 
the  "  British  party  ^  or  "  British  band,''  because  of  their  adherence  to 
the  English,  refused  to  go. 


*  About  100  milee  from  Rock  Island.    Galena  had  at  that  time  acquired  some  im- 
portance on  account  of  its  lead-mines. 
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THE  BLACK  HAWK  WAR. 

The  history  of  the  Black  Hawk  war  has  been  repeatetHy  wTittea  and 
is  well  kuowu.  Only  a  short  summary  of  such  of  its  events  as  relate 
particularly  to  Rock  Island  will  be  given.  In  1828,  Keokuk,  the  head 
chief  of  the  Foxes,  and  his  tribe,  in  accordance  with  the  treaties  they 
had  made  with  the  United  States,  moved  west  of  the  Mississippi  and 
established  themselves  on  the  Iowa  River.  Between  this  time  and  1831 
the  number  of  white  settlers  on  the  main-land  in  the  vicinity  of  Rock 
Island  rapidly  increased.  The  lands,  including  the  site  of  the  Sac  vil- 
lage, were  surveyed  and  sold  to  the  settlers  by  the  United  States,  but 
Black  Hawk  and  his  party  of  the  Sacs  called  the  British  band,  which 
numbered  about  five  hundred  warriors,  still  remained  in  their  village 
and  refused  to  leave.  Complaints  from  the  settlers  of  depredations  by 
the  Indians  were  frequent,  till  finally,  in  the  spring  of  1831,  Black 
Hawk  warned  the  settlers  that  they  must  leave.  It  was  also  feared 
that  some  neighboring  tribes  of  Indians,  the  Kickapoos,  Pottawato- 
mies,  and  VVinnebagoes,  would  join  Black  Hawk  in  an  attack  on  the 
whites.  The  settlers  sent  petitions  for  protection  to  the  military  au- 
thorities iit  Rock  Island  and  Saint  Louis  and  to  the  governor  of  Illinois. 
The  latter,  Governor  Reynolds,  promptly  assembled  about  1,600  mounted 
volunteers  at  Beardstown,  90  miles  from  Rock  Island,  and  marched  with 
them  to  Rock  Island.  General  Gaines,  who  was  in  Saint  Louis,  went 
at  once  to  Rock  Island,  taking  the  Sixth  United  States  Infantry,  which 
was  at  Jeiferson  Barracks,  with  him.  The  settlers  were  all  moved  to 
the  island,  and  General  Gaines  sent  for  Black  Hawk  for  a  talk.  The 
following  account  of  this  meeting,  which  is  given  by  Judge  Spencer, 
of  Rock  Island,  who  was  present,  and  was  well  acquainted  with  Black 
Hawk,  is  interesting : 

Keokuk  and  some  of  his  friends  came  up  from  their  viUa^e  on  the  Iowa  River,  and 
came  onto  the  islaud.  General  Gaines,  the  officers  of  the  Sixth  regiment,  the  officers 
of  the  garrison,  with  the  citizens,  and  Keokuk  and  his  friends  met  in  the  council-house. 
Black  Hawk,  with  seventy-live  to  one  hundred  warriors,  nicely  dressed  and  painted, 
drew  near.  When  within  ahont  one  hundred  yards  of  the  council-honse  they  com- 
menced singing  in  a  very  lond  voice,  which  ^eemed  to  alarm  Keokuk  and  party  so 
much  that  tuey  left  in  great  haste.  Those  who  understood  the  Indians  best  thought 
from  the  singing  and  the  manner  of  the  Indians  that  there  would  be  a  general  massa- 
cre. A  man  that  always  accompanied  Black  Hawk,  as  they  entered  the  council-honse, 
commenced  singing  in  a  very  boisterous  manner,  and  gesticulating  as  though  he  was 
very  angry,  speaking  very  rapidly.  General  Gaines  spoke  to  him  very  quietly  of  the 
sale  of  their  lands.  The  Indian  said  the  land  had  never  been  sold.  General  Gaines 
then  called  for  the  reading  of  the  treaty,  which  seemed  to  enrage  him  still  more.  He 
said,  **The  white  people  speak  from  a  paper;  but,''  he  added,  striking  his  band  upon 
his  breast,  *^  the  Indian  always  speaks  from  the  heart.''  The  first  point  Black  Hawk 
tried  to  make  when  he  spoke  was  that  **  the  land  had  not  been  sold,  as  the  men  who 
went  to  Saint  Louis  had  no  authority  to  sell,  having  been  sent  on  other  business."  By 
this  time  we  began  to  think  Black  Hawk  was  pretty  nearly  right.  The  second  point  he 
made  was, "  If  it  was  sold,  they  had  got  nothing  for  it."  He  said,  over  and  over  agaio, 
**  If  a  small  part  of  the  land  was  worth  $16,000  a  year  forever,  all  of  it  must  be  worth 
more  than  $^000."  When  the  general  pressed  an  answer  about  his  leaving,  he  said  all 
the  time  **  he  would  not  fight  and  he  would  not  leave,  but  if  our  people  came  to  drive 
him  off,  he  would  sit  down  in  his  wigwam,  and  they  might  do  what  they  pleased  with 
him ;  for  himself,  he  would  do  nothing."  General  Gaines  interpreted  his  talk  to  mean 
that  he  would  fight. 

General  Oaines's  command  was  joined  by  Governor  Reynolds  with  his 
volunteer  troops  near  the  mouth  of  Eock  Biver  on  the  evening  of  the 
19th  of  June,  1831,  and  the  next  morning  the  combined  forces  moved 
upon  the  Sac  village.  They  found,  however,  that  Black  Hawk  and  all 
his  people  had  left.  They  had  crossed  the  Mississippi  and  camped 
about  twelve  miles  below  Rock  Island.    On  the  30th  of  June,  Black 
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Hawk  came  to  Bock  Island  with  twenty-seven  of  his  chiefs  and  war- 
riors, and  signed  a  treaty  of  peace  with  General  Gaines  and  the  governor 
of  Illinois,  acting  in  behalf  of  the  United  States.  In  this  treaty  he 
pledged  himself  not  to  return  again  to  the  east  side  of  the  river  or  to 
engage  again  in  hostilities  against  the  United  States. 

Governor  Reynolds's  volunteers  were  then  disbanded  and  went  home. 
Corn  and  provisions  were  distributed  to  the  Indians  by  General  Gaines. 
During  the  winter  of  1831-'32  it  became  evident  that  Black  Hawk  would 
not  keep  the  treaty  which  he  had  signed  the  summer  before.  About  the 
8th  of  April  he  crossed  the  Mississippi  at  Burlington,  and  moved  up  the  left 
bank  of  the  river,  with  about  500  warriors  and  his  women  and  children, 
with  the  intention  of  driving  out  the  settlers  and  re-occupying  his  old 
village.  He  expected  assistance  from  the  Wiunebagoes  and  other  In- 
dians on  Rock  Kiver  farther  north.  He  had  also  made  strenuous  efforts 
during  the  winter  to  induce  Keokuk  to  join  him  in  his  attempt,  but  with- 
out success.  As  soon  as  news  was  received  that  this  move  of  Black 
Hawk's  was  anticipated,  General  Atkinson,  colonel  of  the  Sixth  Infantry, 
left  Jefferson  Barracks  with  the  First  Infantry  and  went  to  Rock  Island. 
Lieut.  Coi.  Zachary  Taylor  (afterward  President  of  the  Uuit^  States) 
was  in  command  of  the  regiment,  and  Lieut.  Jefferson  Davis  (afterward 
president  of  the  so-called  Confederate  States  of  America)  and  Oapt.  Will- 
iam S.  Harney  (afterward  General  Harney)  were  members  of  the  reg- 
iment and  served  through  the  campaign. 

During  the  month  of  April  Governor  Reynolds  assembled  about  2,000 
volunteers  at  Beardstown,  and  marched  to  Yellow  Banks,  on  the  Missis- 
sippi, fifty  miles  below  Rock  Island.  He  then  marched  up  to  the  mouth 
of  Rock  River,  where  he  was  joined  by  General  Atkinson  and  the  regu- 
lar troops.  The  volunteers  were  commanded  by  General  Whiteside,  and 
Abraham  Lincoln  (afterward  President  of  the  United  States)  held  the 
rank  of  captain  in  this  command  and  fought  throughout  the  campaign. 

On  arriving  at  the  mouth  of  Rock  River  the  Indians  had  gone  up  tha£ 
river  till  they  were  about  opposite  Rock  Island.  Then  Black  Hawk  sent 
his  women  and  children  and  baggage  on  up  the  river  in  canoes,  and  he 
and  his  warriors  ventured  a  bold  attempt  to  capture  Fort  Armstrong. 
At  this  time  the  garrison  consisted  of  only  two  companies  of  infantry, 
partly  full,  and  mustering  altogether  not  over  80  fighting  men.  Black 
Hawk  brought  his  warriors  by  night  from  Rock  River,  a  distance  of  five 
miles,  through  the  woods,  over  the  bluffs,  to  the  Mississippi,  and  crossed 
to  Rock  Island.  A  terrible  snow-storm  is  said  to  have  prevented  an  at- 
tack on  the  fort  that  night,  and  before  morning  general  Atkinson  arrived 
with  the  Sixth  Infantry,  and  probably  saved  the  garrison  from  massacre. 
It  is  more  reasonable  to  suppose  that  Black  Hawk  had  no  hope  of  get- 
ting into  the  fort  except  by  stealth  or  stratagem,  and  in  this  the  snow- 
storm would  have  aided  him.  He  probably  found  out  during  the  night 
that  General  Atkinson  was  at  hand  with  re-enforcements,  and  that,  even 
if  he  succeeded  in  capturing  the  fort,  he  and  his  whole  band  would 
eventually  be  taken  prisoners  in  the  fort.  The  Indians  withdrew  during 
the  night  and  followed  their  people  up  Rock  River.  General  Atkinson 
at  once  joined  General  Whiteside  and  his  volunteers  on  Rock  River  and 
started  in  pursuit  of  the  Indians.  After  much  hard  fighting  in  the 
months  of  May,  June,  July,  and  August,  in  which  the  principal  battles 
were  Stillman's  Run  (May  15)  and  Bad  Axe,  on  the  Mississippi,  (August 
2,)  nearly  the  whole  of  Black  Hawk's  band  was  destroyed,  and  Black 
Hawk  himself,  his  son,  Seosknk,  and  other  chiefs,  were  made  prisoners 
and  brought  to  Rock  Island.  They  were  afterward  taken  to  Washing- 
ton and  other  eastern  cities. 
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On  the  breaking  out  of  hostilities,  General  Scott  had  been  sent  from  the 
East  with  troops  to  direct  the  campaign.  He  made  a  rapid  movement  by 
way  of  the  great  lakes,  and  arrived  at  Prairie  du  Chiea  a  few  days  after 
the  battle  of  Bad  Axe.  He  then  went  down  the  Mississippi  to  Kock 
Island. 

A  virulent  type  of  Asiatic  cholera  had  broken  out  among  the  troops 
while  on  transports  on  the  lakes,  and  was  brought  with  them  to  Bock  Island. 
It  raged  in  its  worst  form  iu  the  large  camp  of  jaded  troops  collected  on 
the  island  after  the  campaign,  and  was  only  broken  up  by  distributing  the 
troops  in  small  camps  on  the  bluffs  along  the  west  bank  of  the  fiver.  Sev- 
eral medical  officers  died,  and  General  Scott,  in  a  letter  written  after  the 
war,  ascribed  the  saving  of  the  army  from  decimation  by  the  scourge  to 
the  efforts  of  his  chief  medical  officer.  Surgeon  O.  A.  Finley,  afterward 
Surgeon-General  during  the  late  war  of  the  rebellion. 

The  Government  took  much  pains  to  secure  for  Black  Hawk  a  kind 
reception  by  the  Indians  upon  his  return  from  his  eastern  tour. 

The  accounts  of  this  meeting  between  Black  Hawk,  Keokuk,  and  other 
chiefs  at  Bock  Island  are  very  affecting.  Black  Hawk  then  established 
himself  with  a  remnant  of  his  tribe  on  Des  Moines  Biver  in  Iowa,  where 
he  died  in  1838. 

Tradition  states  that  the  Sacs  and  Foxes  came  from  the  vicinity  of 
Montreal,  Canada,  before  the  year  1700,  and  that  they  had  lived  in  their 
villages  at  or  near  Bock  Island  fully  150  years.  Their  affection  for 
these  villages  was  like  that  of  the  Jews  for  their  city  of  Jerusalem. 

After  the  close  of  the  Black  Hawk  war,  there  is  no  record  of  further 
hostilities  with  the  Indians  at  Bock  Island.  A  garrison  was  maintained 
at  Fort  Armstrong  till  the  4th  of  May,  1836,  when  the  fort  was  evacu- 
ated and  the  troops  were  sent  to  Fort  Snelling.  Lieut.  Col.  VVm.  Daven- 
port of  the  First  United  States  Infantry,  was  in  command  of  the  fort  at 
the  time  it  was  evacuated,  and  he  left  Lieut.  John  Beach,  United  States 
Infantry,  in  charge,  with  a  few  men  to  take  care  of  property.  But  the 
fort  was  never  regarrisoned,  and  in  the  following  November  (1836) 
Lieutenant  Beach  was  ordered  away,  and  the  property  that  had  been 
left  was  removed.  General  Street,  Indian  agent,  then  had  charge  of 
the  island  until  1838,  when  Col.  George  Davenport  was  appointed  Indian 
agent,  and  remained  in  charge  till  1840. 

In  1840,  some  of  the  buildings  at  Fort  Armstrong  were  repaired  and 
an  ordnance-depot  was  established  at  the  fort  by  the  United  States 
Ordnance  Department.  Capt.  W.  B.  Shoemaker,  ordnance-storekeeper, 
was  placed  in  charge  of  the  depot,  and  also  had  charge  of  the  island 
until  1845.  The  depot  was  then  broken  up  and  the  stores  were  removed 
to  the  Saint  Louis  arsenal. 

From  1845  till  the  act  for  establishing  the  Bock  Island  arsenal  was 
passed,  in  1862,  the  island  was  in  charge  of  a  civil  agent  or  custodian, 
employed  by  the  War  Department,  and  never  passed  out  of  the  control 
of  that  Department. 

Mr.  Thomas  L.  Drum,  of  Bock  Island  City,  was  custodian  from  1845 
to  1853;  Mr.  J.  B.  Danforth,  of  Bock  Island,  from  1854  to  1857,  and  Mr. 
H.  Y.  Slaymaker  from  1857  to  1863.  For  a  short  time  in  1853  and  1854 
Ordnance-Sergeant  Cummings  was  in  charge. 

The  history  of  this  period,  from  1845  to  1863,  while  the  island  was  in 
charge  of  a  civil  agent,  is  full  of  persistent  and  protracted  efforts  on  the 
part  of  squatters,  manufacturing,  railroad,  water-power  companies,  and 
others,  to  procure,  by  pre-emption,  lease,  purchase,  or  cession,  a  title  to 
lands  on  the  island.  These  efforts  are  interesting  in  themselves,  but  are 
particularly  so  in  connection  with  the  present  use  of  the  island,  because 
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they  show  the  high  estimate  placed  upon  it  and  its  water-power  hy  all 
acqaainted  with  it,  and  also  because  they  frequently  show,  in  corre- 
Bpondence,  reports,  and  debates  in  Congress,  the  fixed  opinion  of  many 
eminent  men  that  the  island  must  under  no  circumstances  be  allowed  to 
pass  out  of  the  control  of  the  General  Government,  and  that  it  would 
eventaally  become  the  site  of  a  great  armory  and  arsenal  for  the  Mis- 
sissippi Valley. 

The  following  abstract  taken  from  the  books  of  the  General  Land- 
Office,  Washington,  and  furnished  by  the  Commissioner,  shows  all  the 
action  taken  by  the  Government  respecting  the  island,  of  which  that 
office  has  record,  and  is  useful  for  reference  in  all  that  follows : 

General  Land-Office,  Septemher  29, 1852. 

Sir:  Agreeable  to  iDstructions,  I  have  tbe  honor  to  transmit  herewith  in  reference 
to  Rock  Inland,  lU.inois,  »  *  •  with  my  report  upon  the  same. 

Od  the  2d  of  March,  1825,  the  Secretary  of  War  informed  the  Commissioner  of  the 
General  Land-Office  that  Rock  Island  was  necessary  for  military  purposes,  and  directed 
that  it  be  reserved  from  sale. 

In  accordance  with  such  instmctions,  the  Commissioner,  on  the  8th  of  April,  1825, 
advised  the  register  of  the  land-office  at  Springfield,  Illinois,  that  the  island  was  there- 
after to  be  considered  as  reserved  for  military  purposes. 

Again,  on  the  11th  of  September,  1835,  the  Secretary  of  War  requested  that  instrnc- 
tiona  might  be  given  to  the  register  and  receiver  of  the  land-office  at  Galena,  Illinois, 
not  to  offer  at  public  sale,  nor  grant  pre-emption  rights  to  any  of  the  public  laud  on 
Rock  Island,  so  long  as  the  position  is  required  for  military  purposes. 

In  compliance  with  this  request,  instructions  were  issued  by  the  Commissioner  to  the 
register  and  receiver  at  Galena,  on  tl\e  15th  of  September,  1835,  directing  them  to 
reserve  Rock  Island  from  any  public  sale,  and  stating  that  no  pre-emption  claim  to 
land  on  said  island,  by  virtue  of  the  act  of  June  19,  1834,  could  be  recognized. 

On  the  23d  of  April,  1836,  Major-General  Jesup  informed  the  Commissioner  of  the 
General  Land-Office  that  Fort  Armstrong,  on  Rock  Island,  was  occupied  in  August, 
1815  ;  that  he  thought  it  unnecessary  to  trace  the  records  further  back,  but  believed 
the  fort  was  established  during  the  war  with  Great  Britain,  when  General  Armstrong 
was  Secretary  of  War. 

On  the  20th  of  October,  1838,  the  Secretary  of  War  informed  the  Commissioner  of  the 
General  Land-Office  that  individuals  were  intruding  on  the  military  reservatiou  on 
Rock  Island,  and  asked  for  an  accurate  plat  of  the  reservation,  that  instructions  might 
be  issued  to  the  proper  marshal  to  proceed  against  the  intruders. 

By  his  letter  of  the  8th  of  November,  1838,  the  Secretary  of  War  informed  the  Com- 
missioner of  the  General  Land-Office  that,  at  the  date  of  his  application  for  a  plat  of 
the  reservation,  he  was  not  sure  that  the  whole  island  was  reserved,  or  the  application 
would  not  have  been  made;  and  stated  that,  at  that  date,  it  was  ^* deemed  advisable 
not  to  dispose''  of  the  reservation,  and  that  it  would  still  be  held  under  control  of  the 
War  Department;  and  that,  when  the  Department  should  no  longer  desire  to  continue 
its  control,  the  island  would  be  surrendered  to  the  jurisdiction  of  the  General  Land- 
Office,  to  be  disposed  of  according  to  law,  as,  under  the  construction  put  upon  the  act 
of  March  3,  1819,  the  reservation  could  not  be  sold  by  the  War  Department. 

On  the  31st  of  August,  1844,  George  Davenport  entered  the  S.  E.  i  of  sec.  25,  tp.  18 
N..  R.  2  W.,  being  a  portion  of  Rock  Island,  per  cash  certificate  No.  17784.  This  entry 
was  allowed  by  special  act  of  Congress,  April  2,  1844.  (Statutes  at  Large,  vol.  6,  page 
90^.)    A  patent  issued  on  this  entry  on  the  1st  of  September,  l>^45. 

On  the  22d  of  December,  1847,  the  Senate,  by  resolution,  called  on  the  Secretary  of 
War  for  information  if  Fort  Armstrong,  on  Rock  Island,  was  at  that  time  occupied  as 
a  military  post;  and  also  requesting  bim  to  communicate  his  "  opinion  if  the  interests 
of  the  Government  require  that  said  site  should  be  reserved  from  sale,  for  military 
purposes." 

In  answer  to  this  resolution,  the  Adjutant-General,  on  the  24th  of  December,  1847, 
informed  tbe  Secretary  of  War  that  Fort  Armstrong  was  evacuated  on  the  4th  of  May, 
in  pursuance  of  General  Order  No.  9,  dated  January  25,  1830,  and  had  not  since  been 
garrisoned ;  that  Rock  Island  was  not  believed  to  be  of  any  value  for  military  purposes, 
and  was  considered  as  finally  abandoned. 

By  letter  to  the  Secretary  of  the  Treasury,  dated  the  11th  of  February,  1848,  the 
Secretary  of  War  relinquished  the  military  reservation  of  Fort  Armstrong,  and  placed 
it  at  the  disposal  of  the  Department  which  has  charge  of  the  public  lands. 

On  the  6tn  of  August,  1850,  the  Adjutant-General  informed  the  Commissioner  of  the 
General  Land-Office  that  the  military  reservation  at  Rock  Island  had  been  ordered  to 
be  sold,  but  that  the  sale  had  been  postponed  "  until  further  orders  '' 
4  ORD 
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On  the  28th  of  Febrnary,  1855,  the  8.  E.  frl.  i  and  E.  ^  of  S.  W.  frl.  i  of  sec.  29,  and 
the  N.  E.  frl.  i  of  sec.  32,  T.  18  N.,  R.  1  W.,  were  entered  by  David  B.  Sears,  per  cash 
certificate  No.  37897,  under  special  act  of  Congress,  approved  24th  of  January,  1855. 
(Statutes  at  Large,  vol.  10,  page  843.)  On  this  entry  a  patent  issued  on  the  1st  of  No- 
vember, 1855. 

During  the  year  1857,  it  appears  from  the  records  in  this  office  that  several  persons 
filed  declaratory  statements  on  portions  of  the  island,  under  the  pre-emption  act  of  the 
4th  of  September,  1841.  A  list  of  these  claimants  is  here  given,  together  with  the 
description  of  land  claimed  by  each,  and  the  date  of  settlement  and  SUng,  as  coming 
in  chronological  order. 

.    William  H.  Fairclough  filed  D.  8.  No.  1966,  on  the  W.  frl.  i  of  S.  W.  i  sec.  29, 18, 1, 
on  the  4th  of  June,  1857,  claiming  settlement  9th  of  April,  1857. 

Thales  Lindsley  filed  D.  S.  No.  1968,  on  the  S.  £.  frl.  i  and  N.  E.  firl.  i  sec.  30,  18, 1, 
on  the  4th  of  June,  1857,  claiming  settlement  9th  of  April,  18.57. 

Christian  Raub  filed  D.  S.  No.  1970,  on  the  N.  frl.  i  sec.  30,  18,  1,  and  the  N.  E.  frL  i 
sec.  25,  18,  2,  on  the  4th  of  June,  18.57,  claiming  settlement  9th  of  April,  1857. 

Dudley  W.  Stewart  filed  D.  S.  No.  1971,  on  the  S.  W.  frl.  i  sec.  30,  18,  1,  on  the  4th  of 
June,  1857,  claiming  settlement  9th  of  April,  1857. 

Theron  H.  Waterman  filed  D.  8.  No.  1965,  on  the  N.  E.  frl.  i  sec.  31,  and  the  N.  W. 
frl.  i  sec.  32,  18,  1,  on  the  4th  of  June,  claiming  settlement  on  the  9th  of  April,  1857. 

Charles  T.  Church  filed  D.  S.  No.  1967,  on  the  frl.  N.  W.  i  sec.  31, 18.  1,  and  fr.  of  36, 
18,  2,  on  the  4th  of  June,  1857,  claiming  settlement  on  the  9th  of  April,  1857. 

William  Thomas  filed  D.  S.  No.  1973,  od  the  S.  W.  frl.  i  sec.  25,  and  f r.  of  36,  18,  2,  on 
the  15tb  of  June,  1857,  claiming  settlement  on  the  18th  of  April,  1857. 

Leander  8.  Batterfield  filed  D.  8.  No.  1969,  on  the  S.  W.  frl.  i  sec.  S5,  and  the  fr.  of 
36, 18,  2,  on  the  4th  of  Jnne,  1857,  claiming  settlement  on  the  18th  of  April,  1857. 

Charles  F.  Calkins  filed  D.S.  1972,  on  the  S.  W.  frl.  i  sec.  25,  and  the  fr.  of  36, 18,  2, 
on  the  4th  of  June,  1857,  claiming  settlement  on  the  22d  of  April,  1857. 

J.  Pierre  Millard  filed  D.  8.  No.  1979,  on  the  8.  W.  i  of  sec.  30,  18, 1,  on  the  4th  of 
September,  1857,  claiming  settlement  on  the  6th  of  July,  1857. 

In  the  list  of  declaratory  statements  appended  to  the  argument  of  Messrs.  Walker, 
Stanton,  and  Mason,  it  is  stated  that  ^*  Leander  8.  Butterfield  relinquished  in  favor  of 
C.  F.  Calkins,"  a^d  "William  Thomas  relinquished  in  favor  of  L.  S.  Batterfield."  This 
does  not  appear  from  the  records  of  this  office. 

In  addition  to  the  claimants  named  above,  M.  Blair,  esq.,  on  the  10th  of  November, 
1858,  called  the  attention  of  the  Commissioner  of  the  General  Land-Office  to  the  pre- 
emption claims  of  certain  persons  represented  by  him  to  land  on  the  island,  and  asked 
that  their  claims  be  recognized. 

The  names  of  the  parties  represented  by  Mr.  Blair  do  not  otherwise  appear  on  the 
records  of  this  office  in  connection  with  the  tracts  claimed  by  them. 

Still  in  addition  to  these,  is  the  claim  of  Lewis  C.  Underwood  to  the  N.  W.  frl.  ^  of 
sec.  31,  18,  1. 

On  the  20th  of  December,  18.58,  the  Secretary  of  War  informed  the  Commissioner  of 
the  General  Land-Office  that  the  old  log  buildings  at  Fort  Armstrong,  in  a  state  of  di- 
lapidation, were  sold  in  18^)6«  and  that  the  remainder,  together  with  the  island,  were 
then  placed  in  charge  of  an  agent,  and  had  so  continued. 

On  the  28th  of  December,  1858,  the  Commissioner  of  the  General  Land-Office,  in 
reply  to  a  request  of  the  Secretary  of  the  Interior,  of  the  Ist  of  June,  1858,  that  he 
would  '^  report  whether  the  land  referred  to  (Rock  Island)  is  sul^ect  to  pre-emption  or 
to  sale  under  the  direction  of  this  (Interior)  Department,  and  if  any  valid  individual 
claims  to  any  portion  of  the  reservation  existed  at  the  date  of  its  withdrawal  from 
sale  for  military  purposes,"  reported  that  it  did  not  appear  "  that  there  was  any  valid 
individual  claim  to  any  portion  of  the  island  at  the  date  of  its  reservation  in  1825;" 
and  that,  in  his  opinion,  the  land  at  the  date  of  its  relinquishment  as  a  military  reser- 
vation "  fell  back  into  the  mass  of  the  public  domain,"  and  became  liable  to  sale  under 
the  pre-emption  and  other  laws  regtilatin^  the  disposal  of  the  lands  of  the  United  States. 

He  also  states  that  the  claim  of  Lewis  C.  Underwood  to  that  portion  of  the  N.  W. 
frl.  i  of  sec.  31, 18, 1,  lying  within  the  limits  of  the  island,  had  been  rejected  "  for  the 
reason  that  at  the  date  of  his  settlement  it  was  reserved,  and  so  continued  at  the  date 
of  his  application." 

Mr.  Underwood  now  presses  his  claim  to  that  portion  of  the  island,  but  without  pre- 
senting facts  bringing  himself  within  the  provisions  of  the  pre-emption  laws. 

On  the  24th  of  January,  1859,  the  Secretary  of  the  Int-erior,  in  answer  to  a  resolution 
of  the  House  of  Representatives  passed  January  8,  1858,  reported  it  as  his  opinion  that 
the  military  reservation  of  Rock  Island  had  never  been  transferred  by  the  War  Depart- 
ment to  the  Interior  Department,  and  concurred  in  the  opinion  expressed  by  his  pre- 
decessor, in  a  letter  to  the  president  of  the  Mississippi  and  Missouri  Railroad  Company, 
<lated  the  31st  of  January,  18,55,  that  the  disposition  of  "  the  public  land  on  Rock 
Island  is  entirely  within  the  control  of  the  War  Department." 

Again,  on  the  26th  of  January,  1859,  the  Secretary  of  the  Interior  returned  to  the 
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Commissioner  of  the  General  Land-Office  the  papers  in  the  case  of  Lewis  C.  Underwood, 
concarrine  in  the  Commissioner's  opinion  of  the  28th  of  December,  1658,  rejecting  the 
claim  of  Underwood  to  that  portion  of  the  island  claimed  by  him. 

The  Secretary  ftirther  says:  "  By  the  reservation  for  military  purposes  in  1825  the 
whole  island  was  withdrawn  from  the  jarisdiction  of  the  Lana  Department,  and  has 
so  continned  since ;  and  that  there  has  never  been  a  time  when  any  of  the  land  on  said 
island  was  sabject  to  sale  by  pre-emption  or  otherwise  by  the  officers  of  this  Depart- 
ment." *•••••  ti  Yon 

vciU  instmct  the  local  land-officers  immediately  not  to  receive  any  proof  of  pre-emp- 
tion, or  any  application  to  porchase  said  land,  nor  even  to  receive  or  file  any  declara- 
tory statements  for  any  portion  thereof.'' 

On  the  29th  of  January,  1859,  the  Commissioner  of  the  General  Land-Office  issued 
instructions  to  the  register  and  receiver  of  the  land-office  at  Springfield,  Illinois,  as 
directed  by  the  Seoratary  of  the  Interior  in  the  above  letter. 

Since  that  date  no  action  affecting  in  any  way  the  status  of  the  land  in  question 
appears  to  have  been  taken. 

All  of  which,  together  with  the  argument  and  brief  of  Messrs.  R.  J.  Walker,  Fred. 
P.  Stanton,  and  Charles  Mason,  dated  the  21st  of  July,  1862,  in  support  of  the  rights 
of  certain  persons  to  pre-emption  on  these  lands,  and  the  letter  of  the  honorable  At- 
torney-General, dated  the  9th  of  September,  1862,  are  most  respectfully  submitted  for 
your  consideration. 

Very  respectfully,  your  obedient  servapt, 

J.  M.  EDMUNDS,  Commmioner, 

Hon.  Caleb  B.  Smith, 

Secretary  of  the  Interior,, 

The  following  letters  and  reports  show  some  of  the  acts  of  the  General 
Government  upon  which  the  belief  that  an  armory  and  arsenal  would 
eventually  be  established  at  Eock  Island  were  probably  foanded. 

About  the  year  1835,  by  direction  of  Congress,  two  examinations  of 
various  sites  for  a  western  armory  were  made ;  one  by  Commissioners 
McRae,  Talcott,  and  Lee,  and  the  other  by  Maj.  J.  S.  Smith,  United 
States  Engineers.  My  attention  has  been  called  to  these  examinations 
too  late  to  permit  procuring  copies  of  the  reports  made  on  them,  or  of  a 
report  by  the  Military  Committee  of  the  House,  on  the  same  subject, 
made  during  the  first  session  of  the  Twenty-fourth  Congress. 

In  September,  1840,  the  Chief  of  Ordnance,  Colonel  Talcott,  directed 
the  commanding  officer  of  the  Saint  Louis  arsenal  to  examine  Rock 
Island,  with  a  view  to  its  use  for  ordnance  purposes,  and  report.  Some 
extracts  taken  from  this  report  are  as  follows : 

EXTKACTS    FROM    REPORT    OX    ROCK    ISLAND    BY    CAIT.   WILLIAM    H.    BELL,   ORDNANCE 

.      DEPARTMENT,  UNITED  STATES  ARMY. 

Soon  after  retnmiDg,  about  the  16tb  of  October,  1840,  from  Cincinnati,  I  proceeded 
np  the  river  to  Rock  Island,  agreeably  to  yonr  orders  of  the  17th  September,  and, 
having  surveyed  the  grounds  and  bnildines  of  the  island,  have  the  honor  to  report 
that  the  whole  island,  containing  850  acres,  belongs  to  the  United  States,  having  been 
specially  reserved  from  sale  for  public  purposes. 

It  lies  at  all  times  high  and  dry  in  the  Mississippi,  on  the  side  of  the  Illinois  shore, 
from  which  it  is  separated  by  about  600  or  700  feet ;  its  greatest  lengtli  lying  east  and 
west,  being  abont  2^(j  miles,  and  its  greatest  breadth  lying  north  and  south,  being 
1,463  yards;  its  perimeter  or  circumference  being  6^  miles. 

There  are  but  two  occupants  on  the  island ;  one  at  the  upper  or  east  end,  who  has 
no  claim  upon  the  grounds ;  the  other  on  the  north  side,  near  the  water,  at  the  point 
marked  ^*  Davenport,''  on  an  accompanying  sketch,  which  is  the  name  of  a  very  re- 
spectable gentleman  who  has  lived  there  for  many  years,  and  who  has  gone  to  consid- 
erable expense  in  ornamenting  the  fractional  quarter-section  which  he  claims,  and  in 
the  erection  of  buildings  thereon. 

His  claim,  however,  as  I  understand,  can  only  be  granted  by  an  act  of  Congress, 
before  which  body  it  has  been  for  several  years  past,  without  decision.  ' 

It  is  to  this  gentleman,  as  I  am  informed  at  the  island,  that  all  the  old  buildings  of 
the  United  States  on  the  west  or  lower  end  of  the  island,  appertaining  to  the  square 
of  old  Fort  ArmstroDg,  were  sold  in  1836,  by  order  of  the  Quartermasters  Department, 
so  that  there  is  at  this  time  but  one  building  on  the  island  belonging  to  the  United 
States.     It  is  maiked  "  N  "  on  the  sketch,  being  one  story,  36  by  28,  with  a  small  kitchen 
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and  cellar  attached ;  four  rooms  below  and  two  above ;  the  wood-work  sound,  but 
everything  else  in  ruins.    It  will  require  $400  to  put  it  in  good  repair  for  an  officer. 

Soon  after  the  sale  of  the  old  buildings  of  Fort  Armstrong,  all  that  were  of  use  were 
pulled  down  and  carried  to  the  neighboring  town  of  Davenport. 

I  have  examined  those  tbat  remain,  but  their  ruined  state  is  so  great  as  to  make  it 
out  of  the  question  to  recommend  them  for  repair  for  the  reception  of  valuable  stores, 
especially  as  they  have  first  to  be  purchased  at  the  price  of  $500.  They  consist  of 
seven  connected  log  huts,  about  20  feet  square,  rotten  and  in  ruins,  and  one  old  frame 
building,  29  by  18,  nearly  gone.  The  sound  logs  of  the  huts  and  of  the  block-houses 
might  he  of  use  in  erecting  shanties  for  workmen,  in  case  such  should  at  ahy  early 
period  be  required  on  the  island. 

There  is  among  the  buildings  a  small  masonry  magazine,  10  by  12,  five  feet  to  the 
spring  of  the  arch,  without  roof,  doors,  flooring,  or  ceiling,  and  thoroughly  soaked  with 
water,  which  was  dropping  from  the  arch  when  I  examined  it.  This  building  might 
be  put  in  order  for  temporary  purposes  for  about  $150  or  $200 ;  but  it  would  be  too 
small  for  the  purpose  intended. 

I  am  of  opinion  that  the  following  buildings  and  repairs  would  be  required  to  ac- 
complish the  object  intended,  viz,  to  contain  5,000  musketo,  5,000  sets  of  accouterments, 
6  setB  of  artillery-harness  and  equipments,  and  6  pieces  of  field-cannon. 

The  report  then  goes  on  to  state  and  describe  in  detail  the  buildings 
that  should  be  erected. 

Should  it  be  required  to  deposit  ordnance-stores  in  the  spring,  with,  a  view  to  the 
defense  of  Iowa,  suitable  buildings  might  be  hired  in  the  neighboring  towns  of  Steven- 
son* and  Davenport,  until  a  permanent  provision  for  their  reception  could  be  made  on 
the  island. 

These  towns  are  within  half  a  mile  of  the  site  of  Fort  Armstrong,  the  former  in 
Illinois  and  the  latter  in  Iowa.  They  are  highly  flourishing,  and  contain  about  1,000 
inhabitants,  with  a  thickly-populated  country  arouud  them,  good  landing  for  boats, 
and  a  steam  ferry  between  them.  The  landing  on  the  island  is  also  excellent  for  boats 
in  two  or  three  places. 

The  productiveness,  health,  and  beauty  of  the  country  surpasses  anything  I  have 
seen. 

I  was  informed,  while  surveying  the  island,  tbat  its  west  or  lower  end,  being  at  the 
foot  of  the  upper  rapids  of  the  Mississippi,  there  was  consequently  a  fall  of  the  river, 
more  or  less  on  both  sides  of  the  island,  from  the  upper  to  the  lower  end,  through  a 
distance  of  about  2f  miles,  and  that  on  the  south  or  Illinois  side  it  had  been  partially 
measured  by  persons  owning  a  small  tract  nearly  opposite  the  head  of  the  island. 
They  had  found  as  far  as  measured  about  four  feet  fall,  and  had,  in  consequence,  ob- 
tained a  charter  from  Illinois  for  constructing  a  mill,  one  end  of  the  dam  of  which  to 
rest  on  the  island  near  about  c  d.  This  company,  however,  for  want  of  means,  have 
not  proceeded. 

Perceiving  that  an  adequate  fall  attached  to  the  south  side  of  the  island  would  make 
it  tenfold  more  valuable  to  the  United  States,  I  determined  to  measnre  the  full  extent 
of  the  fall  with  great  exactness,  that  I  might  be  able  to  communicate  definite  informa- 
tion to  the  Department  concerning  it. 

The  letter  then  describes  very  mioutely  some  measurements  of  the 
fall  in  the  river  that  were  made. 

• 

At  li  miles  from  the  mouth  of  Rock  River,  which  empties  into  the  Mississippi  3 
miles  below  the  island,  there  will  also  be  a  water-power,  of  about  300  run  of  stones, 
arising  from  a  dam  to  enable  boats  to  pass  the  lower  rapids  of  that  river,  which  dam 
is  in  progress  by  the  State. 

The  water-power  will  be  owned  by  the  State,  and  will  be  on  the  right  bank  of  Rock 
River,  at  3  miles  from  Stevenson,  and  at  or  near  the  site  of  what  is  called  t  Rock 
Island  City,  a  town  laid  out,  but  not  built  up.  Though  this  is  unquestionably  a  valu- 
able power,  I  think  that  of  the  island  preferable. 

I  thought  it  advisable  to  communicate  these  facts,  that  the  Government  may  be 
fully  aware  of  the  value  of  this  island  and  its  vicinity  as  the  greatest  and  most  X)rac- 
ticable  and  desirable  water-power  in  the  valley  of  the  Mississippi. 

*  Stevenson  was,  in  1840,  the  name  of  the  town  which  is  now  the  city  of  Rock  Island. 

t  This  was  a  town  laid  out  (I  believe  about  1836)  on  the  west  side  of  the  Milan 
road,  and  about  one  mile  north  of  the  present  town  of  Milan.  Milan  is  a  thriving 
village  on  the  south  side  of  Rock  River,  and  the  water-power  at  that  place  is  partially 
utilized,  and  furnishes  power  to  several  mills  and  factories.  It  is  stated  that  Daniel 
Webster  owned  several  lots,  and  was  interested  in  the  projected  town — Rock  Island 
City. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.  53 

In  September,  1841,  Congress  passed  an  act  for  a  thorough  examina- 
tioQ  of  the  whole  western  country  "  for  the  purpose  of  selecting  a  suit- 
able site  on  the  western  waters  for  the  establishment  of  a  national 
armory." 

The  board  selected  by  the  Secretary  of  War  for  the  performance  of 
this  duty  consisted  of  Brig.  Gen.  W.  K.  Armistead,  Surg.  Gen.  Thomas 
Lawson,  and  Lient.  Col.  S.  H.  Long. 

The  examinations  made  by  the  members  of  this  board,  during  the 
year  and  a  half  it  was  in  session,  was  very  thorough.  Their  report, 
covering  over  400  pages,  is  printed  in  Executive  Document  No.  13:1  of 
the  Twenty-seventh  Congress. 

Their  report  upon  Kock  Island  was  as  follows : 

SITE  ON  ROCK  ISLAND. 

e 

Tbis  beauHfiil  and  interesting  island  derives  its  name  from  the  circum«?tance8  of 
its  resting  upon  a  bed  of  rocks,  consisting  of  limestone  in  horizontal  strata  well 
adapte<l  to  the  purposes  of  building.  It  stands  in  the  Mississippi,  at  the  foot  of 
Rock  Island  rapids.  Its  length  is  about  two  t^id  seven-eighths  miles,  and  its  greatest 
breadth  four-fifths  of  a  mile.  It  contains  about  800  acres  of  excellent  land,  still  the 
property  of  the  United  States.  The  surface  of  the  island  is  generally  waving,  and  is 
jiervaded  by  a  broad  valley  passing  centrally  and  longitudinally  two-thirds  the 
length  of  the  island.  With  the  exception  of  a  few  acres  cleared  at  the  head  of  the 
i>Iand,  (the  site  formerly  occupied  by  Fort  Armstrong,  now  used,  in  part,  by  the  United 
States  as  a  depot  of  arms  for  the  western  country,  and  a  large  garden,  with  other  im- 
provements, occupied  by  George  Davenport,  esfj.,)  the  island  is  covered  with  a  dense 
timber-growth. 

The  island  is  bounded;  for  the  most  part,  by  precipltoua  cliflfs  or  abrupt  and  rocky 

hill-slopes,  its  surface  rising  ten  or  twenty  feet  above  the  reach  of  the  highest  freshets. 

The  width  of  the  channel  on  the  south  side  of  the  islaud  varies  from  150  to  300 

yards ;  while  that  on  the  north  side,  which  is  the  main  channel  of  the  river,  has  a 

width  varying  from  420  to  700  yards. 

A  dam  (iOO  feet  long  has  been  erected  across  the  south  channel  300  yards  below  the 
head  of  the  island,  which  affords  a  low- water  head  and  fall  of  about  four  and  a  half 
feet,  the  surface  of  the  water  of  the  dam  being  nearly  seven  feet  higher  than  the  low- 
water  surface  at  the  foot  of  the  rapids.  In  connection  with  this  dam  a  saw-mill  has 
recently  been  constructed  on  the  south  side  of  the  river,  in  which  a  very  efficient  and 
forcible  water-power  has  been  produced  and  rendered  operative,  on  the  principle  of 
the  percnssion-wheel. 

With  the  existing  arrangements  at  this  mill-site,  however,  any  machinery  must  un- 
avoidably be  liable  to  interruptions  by  back-water,  and  rendered  completely  inopera- 
tive whenever  the  range  at  the  foot  of  the  rapids  exceeds  seven  feet  above  low  water. 
It  is,  moreover,  equally  obvious  that  the  head  and  fall  of  water  at  this  place  are  not 
susceptible  of  any  enlargement  or  other  modification  of  a  character  to  prevent  inter- 
raptions  during  stages  of  water  more  elevated  than  that  above  designated,  without  a 
resort  to  other  means  than  those  immediately  connected  with  the  south  channel. 

It  has  been  deemed  important,  if  not  essential,  that  the  power  proper  for  the  armory, 
whether  of  water  or  steam,  should  be  constant,  and,  if  possible,  entirely  exempt  from 
iDtemiptioDs. 

Such  a  power  may  be  obtained  at  the  site  now  under  consideration  in  the  following 
manner : 

It  has  already  been  observed  that  the  entire  head  and  fall  at  the  island,  or  the  aggre- 
gate descent  from  the  surface-water  o$  the  dam  to  the  low-water  surface  at  the  foot  of 
the  rapids,  is  seven  feet,  nearly.  To  this  fall  it  is  proposed  to  add  the  descent  from 
the  head  of  Campbell's  Island  to  the  head  of  Rock  Island,  which  is  six  and  a  half  feet 
more ;  making  the  aggregate  fall,  from  the  head  of  Campbell's  Island  to  the  foot  of 
Rock  Island,  thirteen  and  a  half  feet. 

The  method  of  uniting  these  two  falls,  and  bringing  them  into  conjoint  operation 
on  Rock  Island,  consists  in  the  erection  of  a  river  wall  or  dam,  extending  upward  from 
the  head  of  Rock  Island,  parallel,  or  nearly  so,  to  the  Illinois  shore,  till  it  reaches  the 
foot  of  Campbell's  Island — the  distance  between  the  two  islands,  and  consequently  the 
extent  of  the  wall,  being  three  miles  and  three-quarters. 

The  height  of  the  wall  should  be  such  that  its  summit  may  be  elevated  at  least  two 
feet  higher  than  the  low-water  surface  at  the  head  of  Campbtll's  Island,  in  order  to 
secure  a  head  and  fail  at  least  three  iVet  greater  than  the  extroino  ran;:;o  at  the  foot  of 
the  rapids,  which  is  supposed  to  be  twelve  feet  above  extri-iiie  low  water  at  that  point. 
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In  addition  to  the  wall,  a  dam  will  also  be  reqaired  across  the  sonth  channel  at  Rock 
Island,  the  appropriate  locality  for  which  is  at  a  point,  abont  midway  of  the  island, 
where  the  rapids  in  that  channel  have  their  lowermost  termination.  The  length  of 
the  dam  will  be  about  300  feet,  and  its  height  above  extreme  low  water  fifteen  or  six- 
teen feet. 

The  water-power  thns  created  may  be  conveyed  from  a  point  a  little  above  the  dam 
through  a  deep-cat  race  leading  across  a  ridge  on  the  southerly  side  of  the  island, 
twenty-five  to  thirty  feet  high  and  150  yards  wide,  and  terminating  in  another  race  or 
canal  formed  centrally  and  lengthwise  of  the  island;  from  which  last  the  power  may 
be  conducted  and  displayed  through  races  leading  to  either  or  both  sides  of  the  island 
near  its  lower  extremity. 

The  following  items  taken  from  the  minutes  of  the  survey  executed  by  Mr.  Ogilvie 
for  the  use  of  the  board  will  explain  more  clearly  the  extent  and  declivity  of  that  part 
of  Rock  Island  Rapids  of  which  we  have  been  treating : 

Distance  from  the  head  of  CampbelFs  Island  to  the  foot  of  Rock  Island. ..       8^  miles. 

Aggregate  fall  in  the  above  distance ls^.96  feet. 

Extreme  range  from  lowest  to  highest  water  at  head  of  Campbell's  Inland. .  5  feet 

Extreme  range  from  lowest  to  highest  water  at  the  foot  of  Rock  Island. ..  12  feet.^ 

Length  of  CampbelPs  Island li  miles. 

Fall  from  head  to  foot  of  Campbell's  Island 2i  feet. 

Distance  from  foot  of  Campbell's  Island  to  head  of  Rock  Island 3f  miles. 

Fall  in  this  distance .' 3^  feet. 

Length  of  Rock  Island *. 2|  miles. 

Fall  from  head  to  foot  of  Rock  Island 6.96  feet. 

The  cost  of  providing  for  a  water-power  in  the  manner  above  contemplated,  and  of 
remunerating  the  proprietors  of  the  present  dam  and  mill  for  the  damage  that  will  be 
done  to  their  improvements,  may  be  stated  as  follows : 
River-wall,  3f  miles,  or  20,000  feet  long,  8  to  15  feet  high,  at  $10  per  foot. ..     |200, 000 

Dam,  300  feet  long  and  16  feet  high,  at  $20  per  foot 6,000 

Canals,  races,  forebays,  &c.,  on  Rock  Island,  3,000  linear  yards,  at  $12  i)er 

yard 36,000 

Damages  to  proprietors  of  dam  and  mill,  as  valued  by  themselves,  covering 

the  imrchase  of  their  entire  site  and  its  privileges 40, 000 

Amounting  to 282,000 

Building-materials  of  all  kinds  are  to  be  had  in  abundance  upon  Rock  Island  and 
in  its  vicinity.  Sawed  lumber,  consisting  of  white  and  black  oak,  black  walnut,  yel- 
low poplar,  ash,  and  cherry-tree,  is  prepared  in  this  neighborhood,  and  afforded  at 
prices  varying  from  twelve  to  twenty  dollars  per  thousand,  boai:d-measure.  Pine  lum- 
ber is  procured  from  the  Wisconsin,  Black,  andlSaint  Croix  Rivers,  and  can  be  afforded 
at  about  the  same  rates. 

The  woodlands  of  this  part  of  the  country  occupy  about  one-sixth  of  the  entire  sur- 
face, the  remaining  five-sixths  being  prairie.  The  growth  of  the  woodlands  is  gen- 
erally scattering,  and  consists  of  white,  red,  and  bur  oak,  black  and  white  walnut, 
yellow  poplar,  wild-cherry,  sugar-tree,  maple,  linden,  red  and  white  hickory,  yellow 
birch,  dogwood,  &c. 

The  sou  is  generally  rich,  and  in  places  where  it  has  been  cultivated  gives  evidence 
of  exceeding  fruitfuluess.  Corn,  wheat,  rye,  oats,  flax,  hemp,  tobacco,  apples,  pears, 
and  other  fruits,  potatoes,  turnips,  radishes,  and  culinary  roots  and  vegetables  are  pro- 
duced in  great  abundance  and  perfection. 

Bituminous  or  stone  coal  is  found  in  abundance  in  this  neighborhood.  It  generally 
occurs  in  the  river-hills,  at  different  elevations  from  five  to  thirty  or  forty  feet  above 
their  bases,  and  in  veins  from  two  to  four  and  a  half  or  five  feet  thick. 

Lead  is  obtained  in  abundance  from  the  mines  of  the  Upper  Mississippi  and  Wis- 
consin Rivers,  and  iron-ore  is  said  to  abound  in  many  parts  of  the  couutry.  Articles  of 
subsistence  of  all  kinds,  for  man  and  beast,  are  Abundant ;  and  these  are  remarkably 
cheap,  especially  those  produced  in  the  neighborhood. 

The  site  is  remarkably  healthy,  as  evinced  by  the  reports,  now  on  file  in  the  office 
of  the  United  States  Surgeon-General,  in  relation  to  the  health  of  the  troops  stationed 
at  the  various  military  posts  of  the  United  States,  and  covering-a  period  of  more  than 
twenty  years,  during  which  the  number  upon  the  sick-list  at  Fort  Armstrong  was  pro- 
portionally less  than  at  any  other  post  in  the  western  country. 

The  navigation  of  the  Upper  Mississippi  is  liable  to  annual  obstructions  by  ice  dur- 
ing a  period  of  about  three  months,  beginning  on  the  first  of  December  and  ending  on 
the  first  of  March.  On  the  breaking  up  of  the  ice,  especially  when  it  is  thick  and 
strong,  jams  of  this  solid  material  are  often  formed  at  narrow  passes  of  the  river,  and 
especially  at  the  heads  of  islands,  by  which  the  river  is  divided  into  two  or  more 
narrow  channels.    On  such  occasions,  those  parts  of  the  river  situated  above  the  jams 
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are  liable  to  sadden  and  excessive  floods,  which  inandate  the  bottoms  to  a  great  depth 
and  extent. 

Jq  a  dry  season  the  river  is  liable  to  obstnictions  from  saod-bais,  so  that  a  boat 
drawing  more  than  two  or  two  and  a  half  feet  cannot  pass  the  shoalest  places,  even  in 
the  deepest  channel,  without  impinging  against  the  bars.  Extreme  low  water  seldom 
continues  more  than  a  few  weeks,  and  sometimes  only  a  few  days  at  a  time. 

At  a  medium  stage  of  water,  the  river  is  navigable  for  boats  of  the  largest  classes. 
from  the  month  of  the  Missouri  to  the  foot  of  the  Des  Moines  Rapids,  from  the  head  o^ 
these  rapids  to  Rock  Island,  and  from  the  head  of  Rock  Island  Rapids  to  Fort  Snelling, 
at  the  month  of  Saint  Peter's  River. 

A  committee  of  the  citizens  of  Eock  Island  County  addressed  the 
following  to  the  President : 

The  undersigned,  a  committee  acting  in  behalf  of  the  citizens  of  Rock  Island  County, 
Illinois,  would  respectfully  lay  before  you  the  following  facts  and  considerations  in 
favor  of  your  selecting  Rock  Island  to  be  the  site  of  the  western  armory. 

Rock  Island  is  in  the  Mississippi  River,  about  three  hundred  miles  above  Saint  Lonis, 
and  one  hundred  miles  below  Galena.  It  was  the  site  of  Fort  Armstroug,  and  has 
recently  been  selected  by  the  War  Department  as  a  place  of  deposit  for  the  public 
arms. 

The  title  to  the  island  (which  is  about  three  miles  long  and  from  one  to  three-fourths 
of  a  mile  wide)  is  in  the  United  States.  The  selection  of  Rock  Island,  then,  for  a  place 
for  the  western  armory  would 'obviate  the  necessity  of  any  expenditure  for  the  pur- 
chase of  a  site,  and  would  save  the  expense  of  buildings  for  an  arsenal. 

The  facilities  for  supplying  the  West  with  arms  from  Rock  Island  are  obvious.  By 
the  Mississippi  and  its  tributaries  it  could  supply  the  ten  States  and  two  Territories 
bordering  upon  them.  Rock  River  and  the  Milwaukee  and  Rock  River  Canal,  the  im- 
provements of  which  will  be  completed  before  an  armory  can  be  put  in  operation,  will 
famish  a  water-communication  with  Lake  Michigan,  through  which  arms  can  be  sent 
to  the  States  and  Territories  bordering  on  the  northern  lakes.  We  may  add  that  we 
have  often  heard  distinguished  gentlemen  connected  with  the  War  Department  express 
the  opinion  that  there  is  no  pomt  in  the  Western  States  from  which  arms  can  be  sent 
to  the  different  military  stations  with  less  expense  and  greater  dispatch  than  from 
Bock  Island. 

But  its  advantages  for  the  manufacture  of  arms  furnish  the  strongest  reasons  why 
Rock  Island  should  be  selected  as  a  site-  for  the  western  armory.  It  is  in  the  vicinity 
of  one  of  the  richest  mineral  regions  in  the  world.  For  satisfactory  information  on 
this  point,  we  would  refer  you  to  the  report,  made  to  Congress  in  1839,  by  Dr.  Owen  of 
his  geological  and  mineralogical  survey  of  the  country  bordering  on  the  Mississippi 
above  the  mouth  of  Rock  River.  We  would  add  that  since  his  survey  many  valuable 
beds  of  ore  have  been  discovered. 

The  country  abounds  in  rich  beds  of  dre  of  iron,  copper,  zinc,  and  lead ;  and,  in  the 
immediate  neighborhood  of  Rock  Island,  there  is  the  greatest  abundance  of  bituminous 
coal  of  the  best  quality.  . 

In  its  vast  water-power  Rock  Island  possesses  advantages  greater  than  can  be  urged 
in  favor  of  any  other  place.  A  dam  has  been  recently  constructed  from  Rock  Island 
to  the  Illinois  shore,  by  which  a  water-power  is  made  that  can  be  used  for  nearly  a  mile 
upon  Rock  Island,  and  for  several  miles  upon  the  opposite  shore.  It  has  been  carefully 
surveyed  by  distinguished  engineers  in  the  service  of  the  United  States  and  of  Illinois, 
and  pronounced  by  them  all  to  be  the  best  water-power  in  the  Western  States. 

From  its  having  this  water-power  Rock  Island  urges  a  stronger  claim  than  can  be 
presented  by  any  place  where  steam  must  be  used  to  propel  machinery.  And  in  the 
magnitude  of  this  power,  viewed  in  connection  with  the  slight  expense  necessary  for 
its  application,  it  has  hydraulic  advantages  greater  than  are  possessed  by  any  other 
place. 

We  would  also  urge,  as  an  important  consideration  in  favor  of  Rock  Island,  that  its 
location  is  favorable  for  health.  Eminent  physicians,  acquainted  with  its  locality,  un- 
hesitatingly pronounce  it  one  of  the  most  healthy  places  in  the  West.  A  single  fact 
can  be  stated  of  vast  weight  on  this  point:  During  the  time  that  Rock  Island  was  oc- 
cnpied  by  the  garrison  in  Fort  Armstrong,  an  examination  was  made  of  the  health- 
returns  sent  to  the  War  Department,  for  seven  successive  years,  from  the  different 
military  stations.  It  was  found  that  Fort  Armstrong,  upon  Rock  Island,  was  during 
that  period  the  most  healthy  military  station  in  the  United  States. 

We  need  not  add  that  a  favorable  location  for  health  is  an  important  consideration 
where  a  large  number  are  to  be  employed  on  the  public  works;  and  especially  is  this 
important  in  the  West,  where  most  of  the  public  works  are  annually  suspended  dur- 
ing what  are  called  the  sickly  seasons. 

From  the  fertility  of  the  surrounding  country,  and  the  easy  communication  with 
other  parts  of  the  United  States,  it  is  evident  that  supplies  for  an- armory  may  be  ob- 
tained at  as  reasonable  prices  at  Rock  Island  as  at  any  other  place. 
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We  add  but  one  consideration  further:  In  selecting  sites  for  its  public  works,  it  has 
ever  been  the  policy  of  the  Government  to  give  the  preference  (otber  things  being 
equal)  to  places  distinguished  for  their  delightful  scenery  and  beautiful  location  for 
public  buildings.  It  was  from  these  considerations  that  the  principal  buildings  of  the 
armory  at  Springfield,  Mass.,  were  located  at  an  inconvenient  distance  from  the  place 
where  it  has  its  water-power. 

Rock  Island,  elevating  its  rocky  front  high  above  the  waters  of  the  Mississippi,  and 
looking  out  noon  the  scenery  of  a  country  described  by  a  distinguished  traveler  as«  the 
most  beautiful  the  eye  ever  rested  upon,  possesses  peculiar  advantages  for  the  erection 
of  public  works,  which  exhibit  a  happy  combination  of  utility  with  imposing  beauty. 

We  would  refer  you  to  the  otficers  of  the  Army  who  are  acquainted  with  the  advan- 
tages of  the  diflferent  places  in  the  West  which  are  now  presenting  their  claims  for  the 
location  of  the  armory.  We  are  authorized  to  assure  you  that  the  officers  stationed 
upon  the  northwestern  frontier  express  their  preference  for  Rock  Island. 

Especially  would  we  ask  your  attention  to  the  minute  report  made  to  the  War  De- 

Sartment  last  year  of  the  advantages  of  Rock  Island,  by  Captain  Bell,  of  the  Ordnance 
department,  who  is  now  stationed  at  Jefferson  Barracks,  and  we  are  happy  in  being 
permitted  to  refer  you  to  Captain  Bell  as  a  gentleman  qualified  by  his  attainments  and 
recent  minute  surveys  to  furnish  you  with  accurate  information  respecting  the  peculiar 
advantages  of  Rock  Island  as  a  site  for  the  western  armory. 

In  conclusion  we  would  remark,  that  while  many  places  better  known  than  Rock 
Island  for  their  business  and  enterprise,  are  having  their  advantages  for  an  armory 
presented  to  you  by  distinguished  and  infiuential  individuals,  we  confidently  rely  upon 
the  assurance  given  us  by  the  most  important  acts  of  your  life,  that,  while  yon  give 
due  consideration  to  individual  opinions,  you  will  be  governed  by  a  regard  to  the  pub- 
lic interests  in  selecting  a  site  for  the  western  armory  ;  and  we  therefore  present  the 
claims  of  Rock  Island  to  your  attention  as  a  site  possessing  uneqnaled  advantages  for 
the  manufacture  of  public  arms,  and  the  greatest  facilities  for  their  importation  to  the 
dillerent  military  stations  in  the  Western  States  and  Territories. 

JOHN  RUFORD, 
JOSEPH  KNOX, 
JOSEPH  B.  WELLS, 
JOHN  MORSE, 
GEORGE  MIXTER, 
Committee  in  Behalf  of  the  Citizens  of  Bock  Inland  County ^  Illinois, 

His  Excellency  John  Tyler, 

President  of  the  United  States. 

The  report  of  the  commission,  of  which  General  Armistead  was  presi- 
dent, finally  recommended  Fort  Massac,  on  the  Ohio  River,*  as  the  best 
site  for  the  armory,  but  no  effective  action  in  the  matter  was  taken  by 
Congress. 

From  the  date  of  the  above  report  till  Congress  finally  decided  upon 
tlie  establishment  of  an  arsenal  at  Rock  Island,  records  and  correspond- 
ence show  that  the  subject  was  not  forgotten.  Debates  in  Congress 
when  bills  were  introduced  for  the  sale  of  the  island,  and  letters  and  re- 
ports from  the  War  Department  (some  of  which  will  be  copied  farther 
on)  when  efforts  were  made  by  various  parties  to  get  possession  of  the 
island,  recommended  in  the  strongest  terms  that  the  island  should 
under  no  circumstances  be  relinquished  by  the  War  Department,  because 
it  would  eventually  be  required  by  the  Government  as  a  site  for  a  ^reat 
armory  and  arsenal  for  the  Mississippi  Valley. 

The  following  extracts  are  taken  from  many  letters  from  eminent  meu 
on  this  subject : 

General  Jesup,  Quartermaster-General,  writing  to  the  Secretary  of 
War,  1852,  says: 

The  site  of  Fort  Armetrong,  Kock  Island,  is  one  of  the  most  valuable  in  pur  western 
country  for  an  armory.  The  whole  water-power  of  the  Mississippi  River  is  available. 
If  a  western  armory  is  to  be  established,  I  wonld  advise  that  it  be  placed  there.  The 
Island  is  under  the  control  of  an  agent  who  resides  on  it,  and  who  is  under  the  orders 
of,  And  reports  to,  the  quartermaster  at  Saint  Louis.  The  agent  should  protect  the 
property  from  depredation.     I  would  not  advise  that  any  part  of  it  be  rented  or  leased. 

*  Surgeon-General  Lawson  did  not  agree  with  the  other  members  of  the  commission, 
and  did  not  sign  their  report.  He  made  a  separate  report  of  great  length,  in  which  he 
recommended  a  point  of  land  on  the  Mississippi,  between  Carondelet  and  the  mouth 
of  Des  Ptrrts  Kiver,  as  the  best  site  for  the  armory. 
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Hon.  A.  C  Dodge,  chairman  of  Senate  Committee  on  Public  Lands, 
writing  to  the  Secretary  of  War,  in  1854,  ^ays: 

Rock  Islancl,  as  you  are  well  aware,  has  long  been  regarded  by  a  large  portion  of  the 
people  in  the  Mississippi  Valley  as  an  advantageous  site  for  an  arsenal  of  construction. 

Hon.  Jefferson  Davis,  while  Secretary  of  War,  wrote,  in  1854,  to  the 
United  States  Senate  Committee  on  Public  Lands  as  follows : 

I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  10th  instant,  asking 
the  views  of  this  Department  as  to  the  expediency  of  selling  the  military  reservation 
at  Fort  Armstrong,  on  Rock  Island,  Illinois,  as  contemplated  by  Senate  bill  No.  195. 

The  water-power  available  at  that  place  and  the  communication  by  water  and  by 
railroads,  projected  or  in  the  course  of  construction,  concur  with  other  circumstances 
in  rendering  Rock  Island  one  of  the  most  advantageous  sites  in  the  whole  western 
conntry  for  an  armory  or  an  arsenal  of  construction  for  the  manufacture  of  wagons, 
clothing,  or  other  military  supplies.  There  may  be  more  land  on  Rock  Island  than 
will  be  needed  for  the  proposed  establishment,  but,  if  this  be  so,  the  Department  can- 
not decide  at  present  what  part  of  it  will  be  required.  Any  act  that  may  pass  to  au- 
thorize the  sale  of  it.  should,  I  think,  leave  to  the  Department  full  power  to  retain 
whatever  of  the  reservation  may  be  found  useful  and  proper  for  the  contemplated 
works,  for  which  it  is  hoped  that  Congress  will  at  some  future  day  make  the  necessary 
appropriation. 

The  Mississippi  River  is  one  of  the  great  highways  of  the  United  States;  its  use  is 
essential  to  the  public  service  in  peace  aud  in  war,  and  appropriations  from  the  Treasury 
have  been  made,  and  are  now  in  the  course  of  expenditure,  for  the  removal  of  natural 
obstacles  from  its  channel ;  therefore,  though  not  directly  counected  with  the  question 
of  sale,  it  may  not  be  improper  to  invite  your  attention  to  the  elVect  which  would  fol- 
low the  construction  of  a  bridge  across  the  river  at  Rock  Island,  as  implied  in  the 
grant  of  the  right  of  way. 

It  was  generally  known  in  the  vicinity  of  Rock  Island  that,  on  the 
11th  of  February,  1848,  the  Secretary  of  War  had  written  to  the  Secre- 
tary of  the  Interior  formally  relinquishing  the  reservation  of  Rock  Island. 
It  was  supposed,  or  at  least  hoped,  that  this  act  of  the  War  Secretary 
threw  the  island  reserviition  into  the  mass  of  the  public  lands,  aud  that 
they  could  be  acquired  by  preemption.  Subsequent  legal  opinions  (ex- 
cept that  of  Judge  McLean,  United  States  vs.  Railroad  Bridge  Company, 
6th  volume  Mcl^n,  page  517)  and  the  continued  acts  of  the  Goveru- 
nient  in  refusing  to  consider  the  island  as  a  part  of  the  public  lands, 
show  that  the  action  of  the  Secretary  of  War  did  not,  and  that  he  had 
not  the  power  to,  return  the  island  to  the  mass  of  public  lands.  His 
compliance  with  certain  requirements  of  the  act  of  June  14, 1809,  made 
the  island  a  reservation  by  the  terms  of  that  act,  and  it  could  not  be  re- 
turned to  the  mass  of  public  lands  except  by  act  of  Congress. 

It  was  on  account  of  this  supposed  relinquishment  of  the  island,  how- 
ever, that  the  mill-owners  and  others  at  the  east  end  of  the  island  sup- 
posed that  they  could  get  that  part  of  the  island  by  pre-emption.  It 
will  ateo  appear,  further  on,  that  other  intruders  were  appearing  on  the 
island,  and  by  185^1  the  Chicago  and  Rock  Island  Railroad  Company  had 
taken  possession  of  land  on  the  island,  and  all  the  lands  on  the  island 
were  soon  settled  by  squatters  with  a  view  to  pre-emption.  In  the 
Thirty-seventh  Congress,  prior  to  the  passage  of  the  act  approved  July 
11,  1802,  to  establish  the  Bock  Island  arsenal,  (United  States  Statutes^ 
Tolnme  12,  page  537,)  a  bill  was  introduced,  and  passed  to  its  third 
reading,  to  establish  at  Rock  Island  an  armory  and  arsenal  of  the  great 
magnitude  that  subsequent  acts*  have  provided  for;  but  the  desire  of 
other  localities  in  the  West  to  obtain  the  arsenal  finally  led  to  a  substi- 
tute for  this.    This  substitute  was  the  act  of  July  11, 1862. 

General  C.  P.  Buckingham,  in  a  report  to  the  Secretary  of  War,  dated 
October  24,  1862,  writes  as  follows : 

Leaving  Indianapolis  on  Saturday  night,  I  arrived  at  Rock  Island  on  Monday  morn- 
ing, and  spent  the  day  in  examining  the  locality. 

•  See  volnme  13  United  States  Statutes  at  Large,  inv^i:  oO,  aud  many  subsequent  acts. 
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The  island  is,  without  doabt,  the  best  place  for  an  arsenal.  It  is  high  and  healthy^ 
well  supplied  with  water  from  the  ^ftssissippi  River,  and  the  Chicago  and  Rock  Island 
Railroad  is  easily  accessible.  It  contains  about  nine  hundred  acres  of  land,  of  which 
about  two  hundred  have  been  granted  by  Congress  to  individuals,  leaving  about  seven 
hundred  in  possession  of  the  Governwent. 

The  only  question  connected  with  the  location  of  an  arsenal  at  this  point  is,  I  con- 
ceive, whether  it  shall  be  at  the  upper  or  lower  end  of  the  island,  which  is  about  two 
and  a  half  miles  long.  At  the  upper  end  is  a  water-power,  that  can  be  had  without 
cost  to  the  Government,  except  for  water-wheels  and  flume.  The  small  town  of  Molina 
is  accessible  by  a  good  wagon-bridge,  and  is  principally  settled  by  mechanics  con- 
nected with  mills  and  factories  in  operation  by  wat«r-power  on  the  Illinois  shore. 
Most  of  this  end  of  the  island  is  also  covered  with  forest,  and  capable  of  handsome  im- 
provement. The  lower  or  west  end  is  probably  higher  ground  than  the  upper  end,  and 
contains  about  seventy  acres,  including  old  Fort  Armstrong,  west  of  the  railroad, 
where  it  crosses  the  island.  It  has  a  good  steamboat  landing  at  all  seasons  when 
boats  can  run,  and  is  easily  accessible  from  the  railroad,  and  from  the  cities  of  Rock 
Island  and  Davenport  by  foot- walks  across  the  railroad-bridges.  The  ground  is  suffi- 
ciently rolling  to  be  well  drained.  Water  must  in  either  case  be  procured  from  the 
Mississippi  River. 

As  steam-power  will  probably  be  the  most  convenient  and  reliable,  I  think  the  ad- 
vantages of  the  lower  end  of  the  islaud  for  the  purftoses  of  an  arsenal  are  superior  to 
those  of  the  upper  end. 

Afterward,  while  the  subject  of  enlarging  the  arsenal  and  adding  an 
armory  to  it,  in  accordance  with  the  original  intention,  was  under  con- 
sideration, among  many  other  papers  on  the  subject,  the  Chief  of  Ord-. 
nance.  General  Kamsay,  in  1864,  sent  an  important  letter  to  the  Secre- 
tary of  War,  which  is  still  pertinent  to  the  subject.  After  proving  the 
importance  and  necessity  of  having  another  large  armory  in  addition  to 
the  one  at  Springfield,  the  letter  says : 

As  regards  the  most  eligible  position  for  such  an  establishment,  both  military  and 
political  considerations  point  to  some  location  in  the  West,  as  near  as  possible  to  the 
center  of  population,  of  railway  and  water  communication. 

The  valley  of  the  Mississippi,  if  not  at  the  present  moment,  must  of  necessity,  at  no 
very  distant  period,  be  the  most  thickly  settled  portion  of  the  country  west  of  the 
AUeghanies;  while,  at  various  points  along  the  valley,  railroads  and  rivers  afford  di- 
rect means  of  communication  with  all  parts  of  the  Union.  After  a  careful  study  of 
this  question  of  location,  there  is  no  position  which,  to  my  mind,  affords  so  many  ad- 
vantages, and,  at  the  same  time,  presents  so  few  objections,  as  Rock  Island,  in  the 
Mississippi  River. 

In  a  military  point  of  view  it  is  perfectly  secure  from  an  enemy,  advancing  either 
by  the  lakes  or  the  river.  From  it,  supplies  can  be  transported  in  any  direction  and 
at  any  season  of  the  year.  It  is  in  the  midst  of  a  country  teeming  with  coal  and  wood, 
and  especially  adapted  to  agriculture — an  important  element  m  cheapening  labor. 
The  site  is  elevated  far  above  river-floods,  the  climat«  and  situation  are  healthy,  and 
while  the  island  is  sufliciently  isolated  to  secure  it  from  sudden  attacks,  it  is  near 
enough  to  the  cities  of  Rock  iHland  and  Davenport  to  afford  ample  accommodations  for 
all  the  necessary  employes.  The  natural  advantages  of  this  site  are  set  forth  at  length 
at  page  32  of  House  Ex.  Doc.  133,  Twenty-seventh  Congress,  third  session.  Beside  the 
many  natural  advantages  which  Rock  Island  possesses  for  an  establishment  of  this 
description,  there  is  an  additional  incentive  to  carrying  out  the  views  herein  ex- 
pressed, since  the  law  makes  it  imperative  that  an  arsenal  for  the  construction  of  arms 
bhall  be  built  there. 

The  first  section  of  **An  act  in  addition  to  'An  act  for  the  establishment  of  certain 
arsenals,'"  approved  April  19,  1864,  is  in  these  wortls:  "That  the  Secretary  of  War 
be,  and  he  is  hereby,  authorized  and  empowered  to  take  and  hold  full  and  complete 
and  permanent  possession,  on  behalf  of  the  United  States,  of  all  the  lands  and  shores 
of  the  island  of  Rock  Island,  in  the  State  of  Illinois;  the  same,  when  so  possessed,  to 
be  held  and  kept  as  a  military  reservation  by  the  War  Department,  upon  \vhich  shall  be 
built  and  maintained  an  arsenal  for  the  construction,  deposit,  and  repair  of  arms  and 
munitions  of  war,  and  such  other  military  establi.slinients  as  have  been  or  may  be 
authorized  by  law  to  be  placed  thereon  in  connection  with  such  an  arsenal." 

The  clause,  *^  upon  which  shall  be  built  and  maintained  an  arsenal  for  the  constrnc- 
tion,  deposit,  and  repair  of  arms,"  «fcc.,  is  explicit,  and  no  further  authority  is  want^ 
to  carry  out  the  plans  indicated  in  this  paper.  Moved  by  a  sense  of  the  great  impor- 
tance of  the  military  and  economical  considerations  herein  presented,  I  deem  it  my 
duty  to  call  the  attention  of  the  War  Department  to  this  law,  and  to  the  necessity  of 
prompt  and  energetic  action  in  these  premises. 

With  the  view  of  seizing  the  valuable  experience  gained  at  the  Springfield  armory 
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daring  the  past  three  years  in  the  process  of  making  arms — experience  more  valuable 
than  any  heretofore  procured  by  any  country  in  the  world — M{^or  Dyer,  during  the 
past  winter,  was  engaged  in  preparing  plans  of  an  armory,  based  on  the  present 
arrangement  of  his  shops,  which  should  embody  all  the  changes  and  improvements 
which  the  daily  events  and  business  of  the  one  at  Springfield  suggested.  These  plans 
have  been  completed,  and  are  now  ready  for  any  use  which  it  may  be  found  necessary 
to  make  of  them. 

In  calling  yon  attention,  therefore,  to  the  general  subject  of  a  manufactory  of  arms 
at  the  West,  I  have  the  honor  to  submit  to  yon  three  plans,  embodying,  as  they  do,  the 
experiences  of  many  years  of  manufacture  and  three  years  of  war,  and  the  invaluable 
acquirements  in  this  art  of  men  who,  for  years,  have  made  the  manufacture  of  arms  a 
study. 

In  presenting  them  I  would  further  recommend  that  a  board  of  three  ordnance 
officers  be  assembled  at  Kock  Island,  as  soon  as  practicable,  to  examine  the  island  and 
determine  upon  the  most  advantageous  site  for  the  contemplated  buildings. 

As  vigorous  measures  are  now  being  taken  to  erect  the  arsenal  at  this  point,  in 
compliance  with  the  law  of  July  11,  1862,  and  in  case  the  considerations  herein  pre- 
sented are  approved,  it  will  of  necessity  materially  affect  the  plans  now  being  carried 
out,  I  therefore  suggest  that,  pending  the  settlement  of  the  question,  instructions  be 
sent  to  the  commanding  officer  of  Rock  Island  arsenal  to  suspend  operations  on  the 
arsenal  building  for  the  present. 

If  this  matter  is  now  taken  up  and  pressed  with  vigor  by  this  Department,  there  is 
no  reason  why,  within  a  month,  the  site  cannot  be  selected  and  operations  commenced. 

The  business  of  this  office  is  so  systematized  and  arranged  that  any  operations 
nndertaken  there  will  in  nowise  interfere  with  promptly  supplying  our  forces  in  the 
field  with  every  munition  they  may  require. 

ATTEMPTS  OF  VARIOUS  PARTIES  TO  OBTAIN  TITLE  OR  CLAIM  TO  LANDS 
ON  ROCK*  ISLAND,  BY  SETTLEMENT,  PRE  EMPTION,  LONG  LEASES, 
PURCHASE,  CESSION,  ETC. 

In  1825,  at  tlie  request  of  the  Secretary  of  War,  tlie  whole  of  Rock 
Island  was  reserved  from  the  public  lauds  of  the  United  States  for 
military  purposes ;  and  orders  to  that  effect  were  sent  by  the  Commis- 
sioner of  the  General  Land  OfiQce,  in  Washington,  to  the  register  in 
Springfield,  III. 

Notwithstanding  this,  a  new  land-office  having  been  established  at 
Galena,  111.,  some  time  in  1832,  Eock  Island  was  surveyed  by  a  Mr. 
Bennett,  employed  by  the  United  States  surveyor-general,  aud  was 
divided  into  sections  and  quarter-sections.  This  survey  is  shown  on  the 
map  on  Plate  V. 

Fort  Armstrong  was  at  that  time  commanded  by  Lieut.  Ool.  William 
Davenport,  First  United  States  Infantry,  who  at  once  informed  the  War 
Department  that  the  survey  had  been  made,  and  that  he  feared  it  would 
bring  the  island  into  the  body  of  United  States  public  lands  and  subject 
it  to  preemption.  In  the  following  August  (1833)  Colonel  Davenport 
wrote  again,  on  the  same  subject,  to  the  Adjutant-General  of  the  Army, 
urging  that  some  action  be  taken  in  the  matter,  and  stating  that  unless 
something  was  done  to  prevent  it  he  believed  the  site  of  the  fort  might 
be  acquired  by  settlers  under  the  pre-emption  laws.  After  some  cor- 
respondence between  the  W^ar  and  Interior  Departments,  the  whole 
island  was  again,  in  1835,  reserved  to  the  War  Department  for  military 
purposes,  and  on  September  15, 1835,  the  following  order  was  sent  to 
the  register  at  Galena: 

The  Department  of  War  has  apprised  this  office  that  Rock  Island,  in  the  Mississippi 
River,  (supposed  to  contain  from  1,500  to  1,600  acres,)  and  which  has  been  in  the 
oc^npancy  of  the  public  since  1816,  and  a  part  of  it  caltivated  then  aud  every  year 
since  by  the  troops  at  Fort  Armstrong,  is  essentially  necessary  to  be  reserved  for  the 
use  of  that  garrison.  You  are  therefore  directed  to  reserve  the  same  from  any  public 
sale;  and  if  any  individual,  who  may  have  occupied  by  sufferance  any  portion  thereof, 
should  attempt  to  acquire  a  pre-emption  claim  on  said  island  in  virtue  of  the  act  of 
19th  June,  1834,  such  claim  cannot  be  recognized. 
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It  does  not  appear  that  this  reservation  was  necessary  so  far  as  the 
site  of  Fort  Armstrong  was  concerned,  and  it  was  probably  only  intended 
to  cause  the  whole  island  to  be  included  in  the  reservation. 

The  act  of  June  14,  1809,  (2d  volume  United  States  Statutes  at 
Large,  page  547,)  coupled  with  the  action  of  the  Secretary  of  War  in 
occupying  the  island  for  military  purposes  and  building  a  fort  thereon, 
effectually  reserved  the  site  of  the  fort,  if  not  the  whole  island,  from 
the  public  lands  without  any  other  action. 

It  may  be  stated  here,  though  somewhat  out  of  place,  that  Colonel 
Davenport,  in  1833,  informed  the  War  Department  that  Mr.  George 
Davenport,  who  then  had  a  trading-post  on  the  island,  with  a  dwelling- 
house,  store,  and  other  improvements,  had  been  settled  on  the  island  since 
it  was  first  occupied,  in  1816;  that  he  claimed  the  land  where  be  was 
living  under  the  pre-emption  laws,  and  he  (Colonel  Davenport)  recom- 
mended that  the  claim  be  admitted,  with  the  reservation  that  it  should 
not  be  enforced  so  long  as  the  island  was  required  for  military  pur- 
poses. 

After  the  island  was  reserved  for  military  purposes,  and  the  above 
orders  issued  from  the  General  Land-Olliee,  Mr.  Davenport's  claim  could 
not  be  admitted,  but  some  years  afterward,  and  after  much  correspond- 
ence, at  the  request  of  Senator  Douglas,  Judge  Knox,  Judge  Drury,  and 
other  influential  men  in  Illinois,  the  following  special  act  of  Congress 
was  passed,  and  ^Ir.  Davenport  acquired  thereby  his  estate  on  the 
island,  (see  map  on  Plate  No.  V,)  which  was  held  by  him  and  his  family 
till  repurchased  by  the  Ordnance  Department,  for  140,740,  in  18G7:* 

(United  States  Statutes  at  Large,  volume  6,  page  908 ;  private  acta  of  the  Twenty-eighth  Congress, 

chapter  9.) 

AN  ACT  for  the  relief  of  George  Davenport,  of  Rock  Island,  in  the  State  of  Illinois. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ameriai 
in  Congress  assetnhled^  That  George  Davenport  be,  and  he  is  hereby,  authorized  to  enter 
the  fractional  quarter-section  of  land  upon  which  he  resides,  on  Rock  Island,  in  the 
State  of  Illinois,  it  being  the  southeast  fractional  quarter  of  section  twenty-five,  in 
township  numbered  eighteen  north,  range  numbered  two  west  of  the  fourth  principal 
meridian,  upon  his  paying  to  the  receiver  of  public  moneys  of  the  United  States  land- 
office  at  Dixon  the  minimum  price  of  one  dollar  and  twenty-five  cents  per  acre  for  the 
same,  upon  which  a  final  certificate  and  patent  shall  issue,  as  in  other  cases. 

Approved  April  2d,  1844. 

Immediately  after  the  troops  were  witlidrawn  from  the  island,  in  1836, 
notwithstanding  the  action  of  the  War  and  Interior  Departments  stated 
above,  "squatters"  appeared  on  the  island  and  settled  on  the  lands  with 
the  intention  of  preempting  them,  and,  as  it  appears  from  many  reports 
and  letters,  did  great  damage  by  cutting  timber.  The  following  state- 
ment is  related,  from  many  others  on  the  same  subject.  It  shows  pretty 
clearly  the  extent  and  character  of  the  depredations  on  the  island  at 
that  time,  and  the  great  interest  that  Mr.  Davenport  took  at  all  times 
in  the  preservation  of  the  island : 

George  Davenxiort,  of  Rock  Island,  having  exhibited  to  the  undersigned  a  letter 
from  the  Secretary  of  War  to  him,  authorizing  him,  the  said  Davenport,  to  take  the 
necessary  legal  course  to  protect  the  military  reservation  on  Rock  Island  from  depre- 
dation and  settlement,  requested  the  undersigned  to  examine  the  settlements  made 
and  in  the  act  of  making,  and  the  destruction  of  the  young  growth  and  timber,  and 
various  depredations  making  on  the  said  military  reservation.  The  island,  though 
once  apparently  well  timbered,  has  been  nearly  all  cleared  of  the  original  growth  by 
the  public  during  the  long  continuance  of  the  United  States  garrison  of  Fort  Arm- 

»!■■■■■■■  ,      I  _  ■     »  ■  l^.  I.  ■  ■      ■■     ■»     — 1^^^  ■  ,      ,      — ,.    ,        .  ^ 

•  On  the  4th  of  July,  l'^45,  Col.  George  Davenport  was  brutally  murdered  in  his  own 
house,  his  family  being  absent  at  the  time  at  a  picnic.  '  The  murderers  &scapcd  unrec- 
ognized, but  were  afterward  detected,  and  three  of  them,  Aaron  Long,  John  Long, 
and  Granville  Young,  were  executed  on  the  lUih  of  the  succeeding  October. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.  61 

strong  on  tbe  island,  and  persons  under  their  permission  and  those  attached  to  the 
Indian  agency.  During  some  years  of  the  occupancy  of  the  foit  by  the  United  States 
troops  most  of  the  timber  and  fuel,  we  are  informed,  was  procured  from  the  main 
shores  adjacent,  as  the  young  forest  springing  up  on  the  island  had  not  attained  to  a 
sufficient  size  to  be  profitably  used  as  timber  or  for  fuel.  The  value  of  the  lands  on 
the  island  must  from  its  situation  depend  on  the  preservation  of  this  young  forest  of 
timber  growing  up  and  rapidly  attaining  a  size  of  usefulness.  This  consideration 
renders  the  interference  of  the  United  States  absolutely  necessary  to  prevent  so  fine  a 
portion  of  their  land  from  becoming  rendered  comparatively  worthless. 

Tbe  undersigned  passed  round  and  through  the  wooded  part  of  the  island.  The 
first  house  we  observed  above  the  residence  of  said  Davenport  on  Rock  Island  is  a 
new  log  cabin,  said  to  be  owned  by  Charles  Baxter;  here  is  a  small  chopping  and  some 
mucb-nsed  new  roads  going  into  the  island  radiating  from  the  cabin.  We  did  not  go 
into  tbe  house,  and  saw  only  one  boy  at  the  place,  with  an  ox-wagon,  apparently  pre- 
paring to  go  off  with  the  wagon  to  work,  as  the  oxen  were  hitched  to  the  wagon  and 
the  boy  mounted  on  it. 

We  then  .proceeded  a  few  hundred  yards  and  discovered  a  clearing  of  about  four 
acres  partly  fenced  with  new  rails.  A  few  scattering  trees  are  left  standing  in  the  last 
elearing,  all  the  undergrowth  out  and  taken  ofi^.  In  the  clearing  was  Charles  Baxter 
with  an  ax  in  his  hand,  apparently  going  on  with  his  clearing.  This  last  field  we 
understood  was  claimed  by  Absalom  Baxter,  an  elder  brother  of  Charles  Baxter.  In 
going  down  tbe  opposite  side  of  the  island  on  the  southeast  we  discovered  a  small 
clearing  and  a  fence  running  into  the  island  in  the  direction  of  the  last-mentioned 
field,  and  understood  this  was  the  same  claim  of  Absalom  Baxter,  extending  across 
tbe  island  from  the  main  river  on  the  north  to  the  arm  running  round  the  south  side 
of  Rock  Island.  In  the  two  claims  of  Absalom  and  Charles  Baxter  there  is  great  dep- 
redation committed*^ upon  the  timber  and  much  injury  to  the  value  of  the  land  by 
denuding  the  island  of  timber  and  fuel,  which,  from  its  situation,  surrounded  by  large 
tracts  of  prairie-lands,  are  emphatically  important.  At  the  head  of  the  island  Donnoho 
Williams  was  at  work  on  a  new  framed  house,  apparently  of  two  rooms,  and  prepar- 
ing, as  he  said,  to  move  on  to  the  island.  He  had  cut  but  little  timber,  having  only 
made  a  small  opening  in  the  young  growth,  and  planted  some  trees  and  herbs.  After 
this  we  f>aw  but  little  depredation  and  evidence  of  settlement,  excepting  the  fence  and 
chopping  made  on  the  southeast  arm  of  the  river,  said  to  be  made  by  A.  Baxter,  as 

Previously  mentioned,  as  his  claim  and  settlement  extended  across  the  whole  island, 
here  was  a  small  log  cabin  and  one  little  chopping  of  no  moment  further  on. 
The  greatest  violation  of  the  reservation,  requiring  notice  as  threatening  damage  to 
the  value  of  the  land  in  a  subsequent  disposition  of  it  by  the  United  States,  is  the  de- 
Btrnction  of  timber  and  fuel,  young  and  old,  and  the  taking  possession  of  favored  spots 
of  land,  presenting  to  bidders,  when  a  sale  may  be  ordered,  a  previous  occupancy, 
though  this  occupancy  ha9  commenced  under  a  full  knowledge  of  the  reservation  of 
the  whole  island. 

Absalom  Baxter,  though  not  residing  in  p^^rson  on  his  claim,  is  living  with  a  part  of 
his  family  in  one  of  the  old  houses  in  Fort  Armstrong,  on  the  lower  or  western  extrem- 
ity of  the  island. 

The  island  is  about  two  and  a  half  miles  long  and  about  three-quarters  of  a  mile 
wide,  and  is  within  the  limits  of  the  military  reservation. 

JOSEPH  M.  STREET, 
United  States  Indian  Agent/or  the  Sac  and  Fox  Indiana^  Rock  Island, 

MILES  W.  CONWAY. 
JAMES  COPP. 
GEO.  L.  DAVENPORT. 

Tills  Statement  was  sent  to  Mr.  David  J.  Baker,  the  United  States 
attorney  at  Kaskaskia,  111.,  and  by  him  was  sent  to  Mr.  J.  E.  Poinsett, 
Secretary  of  War.  Mr.  Baker  urged  that  he  be  empowered  to  eject  the 
intruders  from  the  island,  and  stated  authority  for  such  action  was  con- 
ferred on  the  President  of  the  United  States  by  the  act  of  Congress  of 
1807.  The  matter  was  submitted  to  the  President  by  Mr.  Poinsett,  and 
the  following  was  his  indorsement  thereon : 

The  Secretary  of  War  wiU  give  the  necessary  instructions  to  the  marshal,  and  take 
snch  other  legal  measures  as  may  be  requisite,  for  the  removal  of  the  intruders  from 
the  military  reservation  at  Rock  Island. 

MARTIN  VAN  BUREN. 

The  sequel  does  not  show  that  the  above  order  was  effectual  in  pro- 
caring  the  removal  of  the  squatters,  and  the  whole  subsequent  history  of 
the  depredations  on  the  island  shows  that  the  civil  authority  and 
United  States  marshals  were  generally  inefficient  or  powerless  in  the 
attempts  made  to  remove  offenders. 
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THE  MOLINE  WATER-POWER  COMPANY'S  CLAIM — LANDS  OCCUPIED 
AND  SUBSEQUENTLY  LEASED  AT  THE  EAST  END  OF  THE  ISLAND— 
D.  B.  SEARS  ACQUIRES    TITLE,  ETC. 

In  1837  tlie  following  act  was  passed  by  the  legislatare  of  the  State 
of  Illinois : 

AN  ACT  to  authorize  John  W.  Spencer  and  P"'<'i<1  B.  Sears  to  build  a  mill-dam  acroM  Rock  Island 

aloQgh. 

Section  1.  Be  it  enacted  by  the  people  of  the  State  of  Illinois^  represented  in  the  general 
assembly^  That  John  W.  Spencer  and  David  B.  Sears  are  hereby  autnorized  to  build  a  mill- 
dam  across  the  Rock  Island  slough,  in  Rock  Island  County,  on  or  opposite  their  own 
lands ;  and  the  said  John  W.  Spencer  and  David  B.  Sears  shall  be  entitled  to  all  the 
advantages  accrning  or  growing  out  of  said  mill-dam  and  water  privilege. 

Sec.  2.  Said  milldam  shall  be  commenced  within  one  year  and  completed  within 
three  years  from  and  after  the  passage  of  this  act :  Provided^  however^  Said  mill-dam 
shall  be  so  constructed  as  not  to  ioterfere  with  private  rights. 

Sec.  3.  The  legislature  reserves  the  right  to  alter,  amend,  or  repeal  this  act,  when- 
ever, in  its  opinion,  the  public  good  requires  the  same.  This  act  to  be  in  force  from  and 
after  its  passage. 

Approved  11th  February,  1837. 

In  1839  the  time  of  this  charter  was  extended,  and  in  1841-'42  Mr.  D. 
B.  Sears  built  the  dam  authorized  (so  far  as  the  legislature  of  Illinois 
had  authority  in  the  matter)  in  the  above  act.  The  question  of  abutting 
the  dam  against  the  island  was  not  mentioned  in  the  act* 

At  various  times  after  the  completion  of  the  dam,  mills  to  be  driven 
by  the  water-power,  tenements,  and  other  buildings  were  erected  on  the 
east  end  of  the  island  adjacent  to  the  dam,  (see  map  on  Plate  V.)  In 
1846  another  dam  was  built  on  the  north  side  of  the  island  to  Benham's 
Island,  by  D.  B.  Sears. 

Before  proceeding  further  with  the  account  of  the  occupation  of  the 
east  end  of  the  island  by  mill-owners,  &c.,  it  is  necessary  to  give  an 
account  of  an  attempted  or  ' 

PROrOSED  SALE  OF  THE  ISLAND  IN  1859. 

It  was  generally  the  opinion  among  persons  in  the  vicinity  of  Rock 
Island  who  were  acquainted  with  the  history  of  this  matter  at  the 
time,  and  there  is  some  correspondence  to  show  that  this  sale  was  pro- 
jected by  and  nearly  accomplished  through  the  influence  of  a  party  of 
speculators  in  Saint  Louis  and  New  York  who  wanted  to  get  possession  of 
the  island.  They  were  aided  in  their  scheme  by  the  fact  that  the  United 
States  had  thus  far  been  unsuccessful  in  any  attempt  to  eject  from  the 
island  squatters  and  other  intruders ;  and  it  was  represented  that  unless 
the  island  was  sold  these  intruders  would  gradually  acquire  it  by  pre- 
emption or  otherwise,  and  the  United  States  would  lose  this  valuable 
property  without  receiving  therefor  a  quid  pro  quo.  If  sold  to  pre-emp- 
tors,  the  price  would  be  a  dollar  and  a  quarter  per  acre,  and  the  Govern- 
ment would  not  get  more  than  $1,200  for  the  whole  island,  whereas  it 
was  represented  to  be  worth  $100,000  or  more,  and  probably  something 
like  that  sum  would  be  realized  by  the  Government  in  a  sale  to  the  high- 
est bidder  at  public  auction.  At  this  time  General  Zachary  Taylor  was 
President,  Hon  G.  W.  Crawford  was  Secretary  of  War,  and  Hon.  Jef- 
ferson Davis  was  chairman  of  the  Military  Committee  of  the  Senate. 

*  For  further  history  of  the  Moline  Wuter-Power  Company  and  its  claim  see  Chapter 
Vll  on  this  subject. 
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After  mach  correspondence  on  the  subject,  the  following  orders  were 
finally  issued : 

War  Department, 
Washington,  D.  C,  January  7,  1850. 

The  President  directs  that  the  resorvation  at  Rock  Island  be  sold.  Brevet  Brigadier- 
General  Mason  or  some  other  will  be  detailed  to  snperintend  the  sale. 

G.  W.  CRAWFORD, 

Secretary  of  War. 

War  Department,  Adjutant-Generai/s  Office, 

IVashingtonj  Ftbruary  27,  1850. 

General:  I  inclose  herewith  "  *  a  letter  from  Brevet  Colonel  A.  C.  Mackay,  de- 
partment qnartermaster-general,  of  December  19th,  1849,  concerning  military  reser- 
vation on  Rock  Island,  with  indorsements  of  Secretary  of  War.  With  a  view  of  dis- 
posing of  the  public  lands  at  the  places  above  mentioned,  you  are,  by  direction  of  the 
Secretary  of  War,  charged  with  the  duties  of  superintending  the  sale  of  said  reserves, 
or  such  parts  as  can  be  dispensed  with,  according  to  his  instructions  indorsed  on  the 
papers  inclosed.  Yon  will  take  all  proper  measures  to  sell  this  public  land  to  the  best 
advantage  and  with  as  little  delay  as  circumstances  will  permit.  Due  notice  should 
be  given  by  advertisements. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

R.  JONES, 
Adjutant-General, 
Brevet  Brigadier-General  R.  B.  Mason, 

Colonel  First  Dragoons,  Jefferson  Barracks,  Mo, 

The  intended  sale  was  not  advertised  in  newspapers  in  the  vicinity  of 
Bock  Island,  and  was  not  known  there  until  about  two  weeks  before  it 
was  appointed  to  take  place,  when  an  advertisement  of  it  was  discov- 
ered in  a  Saint  Lonis  paper — the  Missouri  Eepublican. 

The  citizens  of  Kock  Island  and  vicinity  were  opposed  to  the  sale, 
and  desired  that  the  Government  should  retain  the  island  as  a  reserva- 
tion for  military  purposes.  It  is  probable  that  the  examination  of  the 
island  at  various  times  by  officers  of  the  Government  with  a  view  to  its 
occupation  and  use  for  arsenal  piiri)Oses  was  generally  known,  and  that 
there  was  a  general  expectation  or  feeling  that  this  consummation,  de- 
voutly wished  for,  would  eventually  be  accomplished. 

Action  was  immediately  taken  to  prevent  the  sale,  if  possible.  A  re- 
monstrance and  many  letters  and  dispatches  were  sent  to  the  Hon.  E. 
D.  Baker,  in  Washington,  member  of  Congress  from  the  Eock  Island 
district. 

By  reference  to  the  history  of  the  Moline  Water-Power  Company,  in 
Chapter  VI,  it  will  be  seen  that  the  affairs  of  this  company  at  that  time 
were  in  such  a  condition  that  the  water-power  was  practically  the  prop- 
erty of  the  company's  bondholders  in  Syracuse,  N.  Y.  It  was  feared 
that  if  the  island  were  sold,  the  uncertain  tenure  of  the  company  and 
of  the  parties  who  were  building  mills,  &c.,  on  the  island,  near  the  dam, 
would  be  destroyed.  Mr.  P.  E.  Eeed,  of  Syracuse,  N.  Y*.,  was  one  of 
the  parties  most  interested  in  the  water-power,  and  he  was  telegraphed 
to  to  go  to  Washington  to  stop  the  sale.  Mr.  Eeed  went  to  Washington 
at  once,  and  receiving,  as  he  states,  little  or  no  assistance  from  the 
member  from  the  Eock  Island  district,  (Mr.  Baker,*)  he  applied  to  the 
two  United  States  Senators  from  Illinois,  Stephen  A.  Douglas  and  James 
Shields.!  Mr.  Douglas  took  an  active  interest  in  the  matter,  and  prom- 
ised that  the  sale  should  be  prevented.  It  appears,  from  subsequent 
events,  that  Mr.  Douglas  took  pains  at  this  time  to  inform  himself 

*  E.  D.  Baker  was  a  colonel  of  volunteers  in  the  late  war  of  the  rebellion,  and  was 
killed  at  BalPs  Bluff,  Va.,  in  1861. 

t  Senator  Shields  was  a  general  officer  during  the  Mexican  war,  and  was  dangerously 
wounded,  being  shot  through  the  lungs  at  the  battle  of  Cerro  Gordo,  April  18,  1847. 
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pretty  thoroughly  on  matters  relating  to  the  island.  The  following  let- 
ter and  some  other  correspondence  shows  that  Colonel  Baker  was  not 
remiss  in  attending  to  the  wishes  of  his  constituents  : 

War  Department,  Washingtonj  June  12, 1850. 

Sir  :  I  have  had  the  honor  to  receive  yours  of  11th  instant,  and  as  requested  give 
the  earliest  answer.  Assured  of  your  verbal  statement  in  respect  to  all  interests  con- 
cerned in  the  sale  of  the  public  reserve  at  Rock  Island,  I  have  concluded  to  suspend 
it  for  the  present,  and  issued  an  order  to  that  effect.  That  order  was  sent  in  duplicate 
by  telegraph  on  the  10th  instant,  so  as  to  secure  the  object  desired. 
I  am,  very  respectfully,  your  obedient  servant, 

G.  W.  CRAWFORD, 

Secretary  of  War, 
Hon.  E.  D.  Baker, 

Washington,  D.  C. 

Adjutant-General's  Office,  Jum  10,  1850. 
Brevet-Brig.  General  R.  B.  Mason, 

Fort  ArmstronQy  Rock  Island,  111. : 

The  sale  of  Fort  Armstrong  and  the  reservation  will  be  postponed  until  further 
orders. 

R.  JONES,  A,  G. 

The  above  dispatch  \vas  not  received  by  General  Mason  till  late  in  the 
day  appointed  for  the  sale.  He  had  arrived  at  Bock  Island  on  the  day 
before,  and  was  taken  over  to  see  the  island  by  Judge  Wilkinson,  Hon. 
B.  Davenport,  and  other  prominent  citizens,  and  the  great  value  of  the 
property  to  the  United  States  was  fairly  represented  to  him.  It  was 
pretty  evident  that  the  sale  would  be  forcibly  interfered  with.  The 
feeling  was  strong  that  it  had  been  brought  about  by  sharp  speculators 
in  Saint  Louis  and  the  East.  Mr.  D.  B.  Sears  and  others  occupying 
property  on  the  island  had  printed  posters  on  the  island  and  in  the 
town  warning  bidders  that  if  they  attended  the  sale  it  would  be  at  their 
peril.  Some  of  the  parties  on  the  island  were  anxious  to  purchase  the 
lands  they  occupied,  and  were  prepared  to  bid  on  them.  It  was  plain 
to  General  Mason,  however,  that  a  sale  advantageous  to  the  Govern- 
ment could  not  be  made.  He  telegraphed  to  Washington  and  urged 
that  it  be  postponed.  Kext  morning,  having  received  no  reply,  he  tele- 
graphed again.  After  waiting  until  about  2  o'clock  in  the  afternoon  he 
received  the  above  dispatch  while  on  his  way  to  the  island  to  commence 
the  sale.* 

One  benefit  resulted  from  this  attempted  sale.  It  called  the  attention 
of  so  many  prominent  men  to  the  subject  that  future  attempts  of  the 
same  kind  were  less  likely  to  succeed. 

We  may  return  now  to  the  occupation  of  the  east  end  of  the  island 
by  mill-owners,  &c. 

The  following  report  to  the  Quartermaster-General,  giving  a  state- 
ment of  the  various  parties  who  had  located  in  the  vicinity  of  the  water- 
power  at  the  east  end  of  the  island  prior  to  1854,  was  sent  to  the  Quar- 
termaster-General of  the  Army  by  the  custodian  of  the  island,  Mr.  J.  B. 
Danforth,  jr.,  on  the  8th  of  March,  1854: 

Agreeably  to  your  orders  of  the  25th  ultimo,  I  have  the  honor  to  report  to  you  the 
following  trespasses  and  depredations  which  have  been  committed  upon  the  island: 
In  1841  a  dam  was  built  from  the  island  to  the  Illinois  shore  by  David  B.  Sears. 

*  It  appears  that  the  attention  of  President  Taylor  had  not  been  specially  called  to 
the  intended  sale  of  Rock  Island.  About  the  time  fixed  for  the  sale,  Hon.  Jefierson 
Davis,  having  heard  of  it,  wrote  a  note  to  General  Taylor  and  expressed  his  oft-repeated 
views  respecting  the  preservation  of  the  island  foV  future  use  by  the  Government. 
The  President  found  the  Secretary  of  War  had  already  ordered  the  sale  to  be  postponed, 
but  it  is  supposed  that  he  prevented  its  bein^  renewed.  Both  General  Taylor  and  Mr. 
Davis  were  acquainted  with  the  island,  having  seen  service  there,  the  former  in  the 
war  of  1812,  and  both  during  the  Black  Hawk  war. 
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Id  1846  two  saw-mills  were  built  upon  and  below  this  dam,  one  by  Sp«'.nccr  H.  White 
aod  the  other  by  Atkinson  and  Chamberliu. 

In  1^8  a  dwelling-house  was  erected  on  the  island  by  S.  H.  White. 

In  1851  a  sash  and  blind  manufactory  was  erected  on  the  island  by  Charles  Atkinson. 

In  1852  a  large  building,  two  stories  high,  40  by  100  feet,  and  used  for  various  man- 
afacturing  purposes,  was  erected  by  Pitts,  Gilbert  &  Pitts  on  the  shore  of  the  island, 
n^ir  the  dam.    Two  shops  were  also  erected  near  this  building  by  S.  H.  White. 

In  1853  two  shingle-shops  were  erected  by  S.  H.  White ;  two  dry-houses,  one  office, 
and  one  stable  by  Dimock  &  Gould  ;  one  stable  by  W.  C.  Whitmire,  and  one  dwelling- 
hoaae  each,  built,  owned,  and  occupied  by  the  following-named  persons,  viz :  Wm.  Young, 
S.  H.  White,  D.  B.  Sears,  Charles  Dunker,  John  Welsh,  M.  Steutevant,  Harvey  Jones, 
£dward  Harris,  Joseph  Frarich — making  nine.  These  buildings  are  all  near  the  dam. 
There  are  also  several  lumber-yards  near  the  dam  and  a  few  small  buildings  not  enumer- 
ated above.  In  1846  another  dam  and  mill  were  built  on  the  north  side  of  the  main  island. 
The  dam  runs  from  the  main  island  to  a  small  island  in  the  Mississippi.  This  island 
is  said  to  be  the  property  of  Hiram  Pitts.  The  mill  stands  on  the  shore  of  the  main 
island.  Near  this  mill  is  a  steam  planing-mill,  erect'Cd  in  1853  by  Sears.  Wood  «&  Hun- 
toon.  There  are  also  two  dwelling-houses  near  this  mill,  built  by  D.  B.  Sears  in  1853. 
On  the  small  island  there  is  one  dwelling-house,  one  stable,  and  two  warehouses  at  which 
steamboats  land.  All  the  foregoing  depredations  are  upon  the  eastern  or  upper  end 
of  the  island.  Between  the  improvements  before  enumerated  and  the  western  extrem- 
ity of  the  island,  where  the  fortifications  are  situated,  the  island  is  covered  with  a 
he4vy  growth  of  timber.  Near  the  western  extremity  of  the  island  there  are  six 
shanties,  erected  by  the  railroad  companies,  viz,  the  Mississippi  and  Missouri  Railroad 
Company  and  the  Chicago  and  Rock  Island  Railroad  Company.  These  corporations 
have  cut  the  timber  across  the  island  a  hundred  feet  wide,  and  are  now  at  work  grad- 
ing the  track  for  a  railroad.  I  am  told  it  is  their  intention  to  occupy  a  space  three 
hundred  feet  wide  across  the  island.  They  are  also  at  work  quarrying  rock  on  the 
island  to  build  a  bridge  across  the  Mississippi.  These  I  believe  constitute  all  the  dep- 
redations, with  the  exception  of  the  wood-stealing,  which  I  have  reported. 

I  would  respectfully  urge  the  Department  to  retain  the  whole  island  for  the  purposes 
indicated  in  your  letter  of  January  27  to  the  Secretary  of  War. 

Should  the  eastern  or  upper  end  of  the  island  be  disposed  of,  or  granted  to  any  one, 
it  would  (unless  the  right  was  reserved)  prevent  the  Department  from  controlling  the 
water-power  necessary  for  such  purpose.  The  water-power  is  of  great  value,  probably 
not  less  than  one  hundred  thousand  dollars. 

On  the  13tb  of  the  same  month  Mr.  Dauforth  wrote  to  th^  Quarter- 
mastef-Greneral  respecting  the  above,  as  follows : 

In  my  report  of  the  8th  instant,  made  in  accordance  with  your  orders  of  the  25th 
ultimo,  I  omitted  to  state  one  fact  in  connection  with  the  erection  of  all  the  buildings 
on  the  island  at  the  eastern  part  of  the  island,  opposite  the  town  of  Moline,  viz,  that 
they  are  all  of  a  temporary  character,  and  probably  were  built  so  in  the  expectation  of 
being  ordered  ofif.  I  think  they  all  stand  upon  the  land  Mr.  D.  B.  Sears  is  endeavoring 
to  get  possession  of.  I  was  told  by  reliable  authority,  at  Moline,  that  if  a  grant  of  a 
portion  of  the  island  was  made  to  Mr.  Sears,  he  had  agreed  to  deed  ten  acres  of  it  to 
Mr.  Pitts,  viz,  the  ten  acres  adjoining  the  dam,  and  on  which  the  large  building  erected 
by  Mr.  Pitts  stands. 

The  above  statements  are  corroborated  by  uumeroas  reports  and  let- 
ters from  other  persons,  on  file  at  the  War  Department,  Washington. 
(See  letters  to  the  Secretary  of  War  from  Major  Sibley,  United  States 
Army,  Angast  24,  1854;  from  George  P.  Cook,  June  9,  1867;  J.  G. 
Floyd,  United  States  agent,  Keokak,  Iowa,  May  15,  1857 ;  reports  ol 
J.  W.  Massie  and  John  C.  Mather,  November  7,  1857;  S.  Churchill, 
Inspector-General  United  States  Army,  June  25, 1857,  and  others.) 

In  August,  1852,  the  following  letter  from  Thomas  L.  Drum,  cus- 
todian of  the  island,  was  sent  to  Hon.  Joseph  H.  Kuhns,  M.  C. : 

I  would  recommend  to  your  notice  Mr.  Spencer  H.  White,  the  bearer  of  this  letter. 
He  is  anxious  to  procure  a  lease  from  the  War  Department  for  a  certain  number  of 
acres  on  this  reserve;  and,  as  I  have  charge  of  the  Government  property  here,  he  wished 
my  influence  in  the  master.  Having  no  personal  acquaintance  at  Washington  with  any 
one  but  yourself,  you  will  please  pardon  me  for  troubling  you  in  this  matter. 

My  principal  object,  however,  in  assisting  Mr.  White  in  this  matter  is  that  I  may 
thereby  protect  more  successfully  the  upper  or  eastern  end  of  this  island  firom  the  con- 
tinued depreciations  of  the  company  who  own  this  water-power.  Their  dams  are  con- 
structed of  alternate  layers  of  wood  and  stone,  (taken  firom  this  island ;)  consequently 
the  high  water  and  ice  carry  a  portion  of  these  aams  away  every  year,  which  most  be 
built  up  again  with  material  taJten  from  this  island.    So  that,  for  building  and  repair - 
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ing  these  dams,  they  have  within  the  last  ten  years  removed  well  on  to  three  acres  of 
land  belonging  to  the  Department,  and  worth  at  least  two  hundred  dollars  per  acre. 
And  now  they  are  about  to  cut  a  new  channel  between  Mr.  White's  mill  and  tbi  island 
shore,  for  the  pnrpose  of  making  another  water-power.  To  do  this  they  will  have  to 
take  away  a  considerable  portion  of  the  island,  as  Mr.  White's  mill  is  clo^e  on  shore. 
You  will  readily  perceive  the  great  inconvenience  under  which  Mr.  White  would  labor 
if  they  are  permitted  to  go  on  f  for  neither  has  any  legal  right  to  use  any  portion  of 
this  reserve  unless  it  be  granted  by  the  War  Department.  Mr.  White  has  been  estab- 
lished here  for  several  years,  and  has  used  the  ground  opposite  his  mill  as  a  lumber- 
yard, to  which  the  Department  has  not  objected.  The  company  are  now  determined 
to  take  by  force  the  ground  thus  occupied  by  Mr.  White  for  their  own  use,  which  will 
out  him  off  from  any  land  privilege  whatever.  I  think  the  War  Department  ought 
certainly  to  interfere  in  this  matter,  as  well  for  the  Government  as  for  Mr.  White,  and 
I  sincerely  hope  you  will  use  all  your  inflaence  to  accomplish  the  object  in  view.  Mr. 
White  is  a  very  worthy  man,  stands  high  in  this  community,  and  one  in  whom  the 
.  Department  can  place  all  confidence. 

Other  letters  urging  this  request  were  written  at  the  same  time^  and 
the  matter  was  laid  before  the  Secretary  of  War,  and  by  him  was 
referred  to  the  Quartermaster-General.  The  following  was  the  latter 
oflBcer's  indorsement  thereon: 

The  site  of  Fort  Armstrong,  Rock  Island,  is  one  of  the  most  valuable  in  our  western 
country  for  an  armory;  the  whole  water-power  of  the  Mississippi  River  is  available. 
If  a  western  armory  is  to  be  established,  I  would  advise  that  it  be  placed  there.  The 
island  is  under  the  control  of  an  agent,  who  resides  on  it,  and  who  is  under  the  orders 
of,  and  reports  to,  the  quartermaster  at  Saint  Louis.  The  agent  should  protect  the 
property  from  depredations.  I  would  not  advise  that  any  part  of  it  be  rented  or 
leased. 

Xo  further  action  was  taken  in  this  matter,  and  Mr.  Spencer  H.  White 
continued  to  urge  his  request  until  the  following  reply  was  sent  to  him : 

War  Department, 
Washingtotif  November  1,  1852. 

Sir:  In  reply  to  your  applications  of  the  19th  instant  and  previous  dates  for  a  lease 
of  a  portion  of  the  military  reserve  of  Rock  Island,  I  have  to  inform  you  that,  upon 
examination,  it  is  deemed  to  be  inexpedient,  if  not,  indeed,  beyond  the  legal  authority 
of  this  Department,  to  lease  any  portion  of  the  land  in  question. 
Very  respectfully,  your  obedient  servant, 

C.  M.  CONRAD, 

Secretary  of  War. 
Spencer  H.  White,  Esq., 

Molinef  Illinois. 

In  February,  1854,  the  following  bill  had  been  introduced  in  the 
Senate : 

[S.  195.    Thirty-third  Congress,  first  session.] 

In  the  Senate  of  the  United  States, 

February  8,  1854. 

Agreeably  to  notice,  Mr.  Shields  asked  and  obtained  leave  to  bring  in  the  following 
biU;  which  was  read  twice  and  referred  to  the  Committee  on  Public  Lands: 

A  BILL  to  authorize  the  sale  of  Rock  Island,  in  the  State  of  Illinois,  and  for  other  parpoaes. 

Beit  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  President  of  the  United  States  shall  be,  and  he  is  hereby, 
authorized  to  cause  *'  Rook  Island,'^  in  the  Mississippi  River,  in  the  State  of  Illinois,  to 
be  sold,  nnder  snch  regulations  as  he  may  prescribe:  Promded,  That  in  no  case  shall 
the  same  be  offered  in  tracts  exceeding  ten  acres. 

Sec.  2.  And  be  it  further  enacted,  That  after  the  passage  of  this  act,  David  B.  Sears, 
of  Moline,  in  said  State  of  Illinois,  shall  be  authorized,  and  it  is  hereby  made  the  duty 
of  the  proper  officer  to  allow  said  David  B.  Sears,  to  enter,  at  the  minimum  price  of 
(Government  land,  the  upper  or  east  end  of  said  island,  so  as  to  include  his  improve- 
ments thereon,  and  not  to  exceed  in  quantity  seventy-three  acres  of  land. 

Sec.  3.  And  be  it  further  enacted,  That  there  be,  and  is  hereby,  granted  unto  the  Chi- 
cago and  Rock  Island  Railroad  Company,  as  organized  under  and  by  virtue  of  the 
laws  of  the  State  of  Illinois,  the  right  of  way,  four  hundred  feet  in  width,  across  said 
island,  near  the  lower  end  thereof. 
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The  amended  bill  was  very  long,  but  did  not  diflfer  materially  in  its 
provisions  from  the  above.  The  citizens  of  Bock  Island  were  still  ear- 
nestly opposed  to  the  sale  of  the  island,  and  took  measures  to  prevent  it. 

On  May  10,  1854,  the  chairman  of  the  Military  Committee  of  the  Sen- 
ate (Hon.  A.  C.  Dodge)  wrote  to  Mr.  Davis,  Secretary  of  War,  aboat 
this  bill,  as  follows : 

The  bill  reporred  by  Mr.  Stuart,  from  the  Committoe  on  Pablic  Lands,  for  the  sale 
of  Rock  Island,  seems  to  meet  with  a  goo  i  deal  of  opposition  on  the  part  of  the  people 
in  the  vicinity,  and  my  attention  having  been  called  to  the  fact  that  Sock  Island,  as  a 
military  reservation,  has  heretofore  been  nnder  charge  of  the  War  Department,  I  re- 
^rd  :t  as  an  oversight  that  onr  committee  did  not  communicate  with  von  before  re- 
porting the  bill  mentioned.  I  respectfully  ask,  for  the  information  of  the  Committee 
on  Pablic  Lands  and  the  Senate,  that  yon  may  be  pleased  to  communicate  to  me  your 
views  as  to  the  expediency  of  selling  said  island  in  the  manner  proposed  or  any  other. 

Rock  Island,  as  you  are  well  aware,  has  long  been  regarded  by  a  large  portion  of  the 
people  in  the  Mississippi  Valley  as  an  advantageons  site  for  an  arsenal  of  construction, 
marine  hospital,  A.C.,  and  I  would  be  thankful  for  any  information  which  yourself  or 
the  Quartermaster-General  may  have  it  in  your  power  to  impart  upon  this  subject  gen- 
erally, looking  to  the  interests  of  the  whole  country. 

The  matter  was  referred  to  the  Qaartermaster-Oeneral,  and  the  follow- 
ing was  his  indorsement  thereon : 

I  consider  Rock  Island  the  best  position  in  the  western  onntry  for  a  large  arsenal 
and  armory  for  the  manufacture  of  arms,  means  of  transportation,  clothing,  and  other 
military  supplies.  If  it  is  not  to  be  reserved  for  the  purposes  stated  above,  I  would 
recommend  tkat  it  be  sold,  but  in  such  a  manner  as  to  obtain  the  highest  price  for  the 
property ;  the  persons  who  have  taken  po^isession  of  portions  of  it  are  intruders,  and 
to  allow  them  to  purchase  thac  which  they  occupy  for  leiis  than  its  value  would  be  an 
inducement  to  persons  to  intrude  themselves  upon  all  other  valuable  public  reserves. 

Mr.  Davis's  subsequent  action  prevented  the  passage  of  this  bill,  and 
the  bill  itself,  and  all  the  reports,  letters,  and  other  papers  about  in-* 
traders  on  the  island,  which  had  reached  the  Secretary  of  War,  led  to 
the  following  action : 

In  July,  1854,  the  following  notice  was  served  upon  all  parties  located 
OD  the  island  whose  names  could  be  ascertained  : 

Unffed  Statbs  of  America, 

District  of  Illinois : 

It  has  been  made  known  to  the  President  of  the  United  States  that  certain  persons 
have,  without  authority  of  law,  occupied  certain  portions  of  the  military  reserve  at- 
tached to  Fort  Armstrong,  and  are  committing  depredations  tberenpon.  I  am,  there- 
fore, required  by  the  President  of  the  United  States,  under  the  provisions  of  the  act  of 
3d  of  March,  18U7,  to  remove  all  persons  from  that  reservation. 

Therefore,  by  virtue  of  the  authority  vested  in  me  by  law  and  by  the  order  of  the 
Secretary  of  War,  dated  June  2,  1854,  l  do  hereby  notify  you  to  remove  from  the  said 
reservation  without  delay  and  to  immediately  desist  from  all  further  depredations 
thereon. 

You  will  be  allowed  ninety  days'  time  to  remove  your  property  and  effects  from  the 
island. 

HARRY  WILTON, 
United  States  Marshal,  District  of  Illinois. 

The  following  correspondence  and  action  on  this  subject  is  copied 
from  the  records  of  the  War  Department,  Washington: 

To  the  Secretary  of  the  War  Department  of  the  United  States : 

Sir:  The  undersigned  would  respectfully  beg  leave  to  call  your  attention  to  the 
notice  herewith  appended,  which  is  a  copy  of  one  servecl  on  all  persons  on  the  military 
reservation  of  Rock  Island,  July  21  and  22,  1354. 

From  what  we  had  learned  we  had  supposed  the  order  was  intended  to  apply  to 
the  railroad  company's  interest  and  those  who  contemplated  bridging  the  Mississippi 
River.  But  having  learned  from  supposed  good  authority  that  such  was  not  the  inten- 
tion, we  naturally  conclude,  therefore,  it  must  be  desigoed  to  rid  the  upper  end  of  the 
island  of  its  present  occupants. 

Permit  us,  therefore,  as  citi^lens  of  Moline,  some  of  whom  have  machinery  and  man- 
^ifiacturing  interests  on  said  island,  to  present  an  account  somewhat  historical  of  the 
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progress  of  settlement  and  iDiproveruents  that  have  been  made  at  this  point  within 
the  past  fourteen  or  tifteen  years. 

We  offer  this  to  show  you  that  we  do  bot  feel  onrselves  treapcisaers  in  the  common  acoep> 
tation  of  the  term,  but  to  show  that  to  some  extent  we  have  been  invited  to  make  these 
improvements  by  surrounding  circumstances,  and  by  so  doin^.  try  to  gain  an  honest 
livelihood  by  our  own  industry.  We  also  take  this  opportunity  to  say  that  we  have 
never  made  any  pretensions  to  exercise  ownership,  or  institute  a  *^  claim,''  or  in  any 
way  or  manner  to  wrest  from  Government  the  right  of  soil,  but  have  and  do  still  hold 
ourselves  in  readiness  to  leave  whenever  Government  shall  need  occnpancy  for  its  own 
use  or  wish  to  dispose  of  it. 

We  would  first  call  your  attention  to  an  act  of  the  legislature  of  Illinois,  of  February 
11,  1837,  which  accompanies  this  memorial,  from  which  you  will  perceive  that  the 
State  of  Illinois  authorized  certain  individuals  to  construct  a  mill-dam,  which  was 
built  in  the  years  of  1837,  ia38,  and  1839. 

The  United  States  Government  at  that  time  had  an  agent  living  on  said  island,  who 
we  believe  was  daily  cognizant  of  the  progress  of  the  erection  or  the  dams,  and  fully 
acquiescing  in  said  occupancy. 

From  that  time  up  to  this  no  person  has  ever  been  prohibited  by  the  United  States 
Government  or  any  of  its  officials  from  the  erection  or  any  buildings  for  manufactur- 
ing purposes  co^inected  with  the  dams  that  were  built  pursuant  to  the  act  of  Illinois 
heretofore  alluded  to ;  but,  on  the  contrary,  the  resident  officers  have  at  various  times 
encouraged  the  erection  of  such  buildings,  and  uniformly  gave  the  parties  to  ander- 
stand  that,  inasmuch  as  Government  had  acquiesced  by  their  silence  in  what  the 
State  of  Illinois  had  authorized,  and  had  acquiesced  further  by  allowing  improvements 
to  be  made  from  time  to  time  on  the  island,  they  would  not  be  disturbed  in  their  pos- 
sessions unless  the  Government  should  require  it  for  its  own  use,  which  has  never  ob> 
tained  any  extensive  belief. 

The  idea  has  been  entertained  by  said  occupants  that  they  or  their  assigns  would 
doubtless  have  an  equal  chance  as  purchasers  wnenever  the  War  Department  thought 
best  to  dispose  of  it,  unless  Congress  should  by  a  special  act  give  a  pre-emption  to  other 
parties. 

We  would  further  state  that  improvements  made  have  not  been  of  a  kind  to  mar  the 
beauty  of  the  island  or  in  any  way  to  disfigure  it,  but,  on  the  contrary,  have  improved 
its  appearance  and  added  to  its  intrinsic  value. 

In  conclusion, allow  us  to  make  the  request  that,  if  Government  dies  not  design 
using  the  upper  end  of  the  island,  the  order  for  removal  be  so  amended  as  to  permit 
the  owners  of  the  dams  and  present  occupant-s  of  the  mills  and  manufactories  to  pur- 
sue their  business  as  heretofore,  until  such  time  as  Government  may  want  it,  either  to 
occupy  or  to  sell. 

We  are  induced  to  make  this  req^uest  because  great  pecuniary  sacrifice  must  be  made 
if  the  order  is  carried  out.  But  if  it  cannot  be  complied  with,  we  are  disposed  to 
throw  ourselves  entirely  upon  the  merpy  of  our  Government,  hoping  at  least  that  time 
en6ugh  may  be  given  for  removal  to  be  effected  without  entire  annihilation  of  oar  busi- 
ness prospects. 

Moline,  111.,  July  26,  1854. 

Individuals  not  on  island. 


Jacob  &  James  Shaw. 
H.  J.  &  H.  R.  Benson. 
Chamberlin  &  Dean. 
Smith  &  Stoughton. 
James  Fergus. 
A.  F.  Chamberlin. 
Absalom  B.  Williams, 

Postmaster, 
Horatio  G.  Nourse. 
John  8.  Smith. 
R.  Price. 

Ferris  &  Wattisons. 
J.  S.  Richards  <&  Allen. 

COLBURN   &  JaCKMAN. 

A.  &  T.  Shaw. 
W.  D.  Babbitt. 


J.  W.  Waggoner. 
S.  W.  Wheelock. 
Charles  Atkinson. 
John  Deere. 
William  A.  Nourse. 

AI.EX.  F.   SWANDER, 

Sheriff,  M,  I.  Co. 
J.  W.  Drury, 

kock  Island, 
N.  Belcher, 

Fort  BfTon, 
Ira  O.  Wilkinson, 

Judge  6(A  Jud,  Cir, 
W.  C.  Wagley, 

WarsaWf  III. 


On  the  island. 


Pitts,  Gilbert  &  Pitts. 
White  &  Tyrrell. 
Palmer,  Hibberd  &,  Co. 


Sears,  Wood  &  Co. 
W.  C.  Whitmore. 
DiMocK  <&  Gould. 
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Fort  Armstrong, 
Bock  Island,  July  27,  1854. 

Dear  Sir  :  I  have  read  the  memorial  of  Pitts,  Gilbert  &  Pitts  and  others  to  the  War 
Department  in  relaMon  Ui  the  machinery  on  Rock  Island,  and  believe  the  statements 
to  be  sabatantially  correct. 

The  Department  would  confer  a  great  favor  upon  the  individaals  interested,  and 
materially  aid  the  business  interests  of  this  section  of  the  country,  by  giving  a  liberal 
•extension  of  time  for  them  to  erect  buildings  for  their  machinery  upon  private  prop- 
erty, or  allowing  them  to  remain  until  the  Government  wishes  to  sell  that  portion  of 
the  island. 

With  great  respect,  I  have  the  honor  to  be,  your  obedient  servant, 

J.  B.  DANFORTH,  Jr., 

Agt.  Qrm,  Dept. 
Hon.  Jefferson  Davis, 

Secretary  of  War, 

MoLiNE,  Illinois,  July  27, 1877. 
Hon.  Jefferson  Davis, 

Swretaryof  Wmr, 

The  undersigned,  in  Uoiittit  of  the  citizens  of  Moline,  Rock  Island  County,  respect 
fnlly  submits  the  accompanying  papers. 

Moline  is  at  the  head  of  the  island  upon  which  Fort  Armstrong  is  located,  three  miles 
£rom  the  fort.  ^ 

The  town  of  Moline  contains  fifteen  hundred  inhabitants,  and  they  are  all  more  or 
less  dependent  upon  the  water-power  at  the  head  of  the  island,  created  by  a  dam  built 
in  1839. 

Although  the  Government  has  had  an  agent  upon  the  island  since  that  time,  this 
water-power  has  been  improved  without  molestation  until  the  22d  instant,  at  which 
time  tbiNie  using  the  water-power  were  notified  that  they  must  abandon  it. 

Should  they  do  so,  it  would  prove  ruinous  to  their  private  fortunes,  and  soon  depop- 
ulate the  town. 

They  have  been  expecting  from  year  to  year  that  Government  would  sell  the  island, 
and  they  have  stood  ready  to  purchase  it  whenever  the  Government  should  be  willing 
to  part  with  it. 

They  have  been  induced  to  believe  Grovemment  would  part  with  it,  because  they 
have  seen  it  advertised  for  sale  twice,  and  because  bills  for  its  sale  have  been  fre- 
•qnently  introduced  into  Congress. 

The  nndersigned  asks  that  the  people  may  continue  to  improve  the  water-power, 
nnder  such  reetrictions  as  you  may  establish.  # 

They  will  remove  all  dwelling-houses,  inclosures,  and  improvements  of  all  kinds 
whatsoever,  and  add  nothing  to  their  buildings,  or  to  their  stock  of  machinery  for  the 
nse  of  the  power. 

They  will  not,  directly  or  indirectly,  cut  or  injure  any  of  the  trees  on  the  island. 

In  fine,  they  only  ask  to  run  their  present  machinery,  under  such  regulations  as  .yon 
may  establish,  and  which  they  pledge  themselves  to  carry  out  to  the  letter. 
Verv  respectfully,  your  obedient  servant, 

J.  M.  GOULD. 

I  am  well  acquainted  at  Moline,  and  know  that  J.  M.  Gould  is  the  county  judge  for 
Rock  Island  County. 

It  would  be  ruinous  to  Moline  to  stop  the  use  of  the  water-power  at  the  head  of  the 
island.  By  the  removal  of  everything  else  from  the  island  but  the  present  incidents  to 
the  improvement  of  the  water-power,  I  think  the  object  of  the  Department  would  be 
attained. 

J.  WENTWORTH,  M,  C. 

These  papers  were  referred  to  the  Quartermaster-Geaeral  for  remark, 
and  were  returned  with  the  following  indorsement: 

Respectfully  returned  to  the  Secretary  of  War.  All  persons  on  the  public  lands  at 
Rock  Island,  including  the  inhabitants  of  Moline,  are  there  without  authority  from 
any  one  having  the  right  to  grant  them  permission  to  settle  there. 

It  is  the  water-power  which  makes  the  island  valuable  for  military  purposes. 

If  the  persons  who  now  use  that  power  be  allowed  to  continue  to  use  it,  I  respect- 
fully recommend  that  they  be  required  to  pay  a  reasonable  rent  for  the  grounds  and 
wat«r-power,  and  be  bound  by  contract  to  surrender  both  when  required  by  the  War 
Department. 

TH.  S.  JE8UP, 
Quartermaster-General,  United  States  Army. 

August  7,  1854. 
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The  use  of  the  water-power  of  the  reserve  at  Rook  Island  may  be  permitted  as  pro- 
posed,  reserviDj;;  the  right  to  terminate  the  permission  at  pleasure,  and  with  the  under- 
standing that  it  does  not  extend  to  either  residence  or  cultivation  upon  said  reserve. 

JEFFN  DAVIS, 
Secretary  of  War, 
Wak  Department,  August  9, 1854. 

In  a  report  made  to  the  Secretar3'  of  War  some  time  afterward,  by 
James  W.  Massie  and  John  0.  Mather,  there  is  a  copy  of  an  agreement 
which  was  made  under  authority  of  the  abov^e  indorsemeut  of  the  Sec- 
retary of  War,  and  which  gave  a  teiuporary  lease  of  property  to  the 
following-named  parties  upon  condition  that  they  would  at  once  vacate 
the  premises  occupied  by  them  whenever  they  were  called  upon  to  do 
so  by  the  Secretary  of  War,  viz:  Dimock  &  Gould,  Pitts,  Gilbert  & 
Pitts,  S.  H.  White,  D.  B.  Sears,  Sears,  Wood  &  Co.,  Palmer,  Hibbard  & 
Co.,  all  of  the  fractional  sectious  32  aud  29,  township  18,  range  1  west 
of  fourth  principal  meridian,  at  $250  per  quarter,  payable  in  advance. 

Notwithstanding  this  agreement,  it  appears  that  some  of  the  parties 
were  still  active  in  trying  to  acquire  a  title  to  the  lauds  occu|)ied  by 
them. 

It  has  been  shown  that  Mr.  D.  B.  Sears  had  a  bill  before  Congress  in 
February,  1854,  to  grant  him  the  privilege  of  reuting  the  property  occu- 
pied by  him;  that  it  failed  to  pass,  and  that  then  he  entered  into  the 
above  agreement. 

In  the  following  winter,  through  the  influence  of  Judge  Drury  mainly, 
he  secured  the  passage  of  the  following  act,  (United  States  Statutes  at 
Large,  volume  10,  page  843,  Thirty-third  Congress,  chapter  44 : ) 

AN  ACT  for  the  relief  of  David  B.  Sears. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Siat^  of  America 
in  Congress  assemhledy  That  David  B.  Sears  be,  aud  he  is  hereby,  authorized  to  euter  the 
fractional  quarter  section  of  land  on  Rock  Island,  in  the  Mississippi  River,  and  State 
of  Illinois,  necessary  to  secure  to  him  the  full  and  complete  use  of  the  water-power  as 
now  improved  and  used  by  him  on  the  north  side  of  said  island ;  they  being  the  east 
half  of  the  southwest  fractional  quarter  of  fractional  section  twenty-nine,  containing 
twenty-eight  acres  and  ten  hundredths,  the  southeast  fractional  quarter  of  the  same 
fractional  section,  containing  four  acres  and  nine  hundredths,  and  the  northeast  frac> 
tional  quarter  of  fractional  section  thirty-two,  containing  three  acres  and  twenty-six 
hundredths,  all  of  which  are  situated  in  township  eighteen  north  of  the  base  line,  ran^ 
one  west  of  the  fourth  principal  meridian,  upon  his  paying  to  the  receiver  of  public 
moneys  at  Dixon  the  minimum  price  of  one  dollar  and  twenty-five  cents  per  acre  for 
the  same,  upon  which  a  final  certificate  and  patent  shall  it^sue  as  in  other  cases. 

Approved  January  24, 1855. 

Through  this  act  Mr.  Sears  obtained  the  land  occupied  by  him  till  it 
was  repurchased , by  the  Ordnance  Department  in  1867,  for  $145,175. 

The  following  correspondence  respecting  this  act  shows  that  its  pas- 
sage was  effected  without  the  knowledge  of  the  Secretary  of  War,  and 
that  had  that  officer  known  of  it  its  passage  would  probably  have  been 
prevented : 

House  of  Representatives, 

January  19,  1855. 

Sir  :  I  heg  leave  to  call  your  attention  to  the  bill  of  which  I  inclose  a  brief  ske-ch. 
I  made  no  objection  to  the  course  indicated  by  Mr.  Washburne,  becausn  of  the  state- 
ment, as  I  und«:rstood,  made  by  him  that  yoa  had  been  consulted  and  that  the  measure 
met  your  approbation  or  acquiescence. 
Yours, 

CH.  J.  FAULKNER. 
Hon.  Jefferson  Davis, 

Secretary  of  War, 

War  Department, 

January  19, 1655. 

Sir  :  In  reply  to  yours  of  this  dat4>,  I  can  only  say  that  it  was  not  possible  for  any 
one  to  have  understood  me  as  approving  or  Acquiescing  in  the  act  to  give  to  D.  B.  Sears 
a  pre-emption  privilege  to  a  pait  of  the  military  reserve  of  Rock  IsbUid. 
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I  was  Dot  coDsalted,  and  knew  DOthing  of  the  iDtroduotioD  of  the  bill  notii  after  its 
paMai^e.  He  had  no  right  to  enter  on  the  tract,  and  to  escape  from  removal  as  a  tres- 
passer entered  into  an  arrangement  by  which  he  was  to  remain  as  a  tenant  during  the 
pleasure  of  this  Department,  and  to  pay  rent  until  notice  should  be  given  him  to  quit. 

This  arrangement  was  made  as  an  act  of  clemency,  and  sufiQciently  shows  that  no 
right  existed  or  was  asserted  by  this  or  any  other  trespasser  to  hold  the  public  property 
as  a  right  resulting  from  settlement  or  otherwise. 

There  has  been  much  correspondence  on  this  matter,  and  if  I  had  been  consulted 
could  easily  havA  shown  that  no  claim  existed  to  a  pre-emptor's  privilege  in  this  case. 

It  is  as  if  a  pei^on  permitted  to  erect  a  workshop  on  one  of  the  public  lots  of  this 
city  should  therefore  claim  the  right  of  purchasing  it  at  a  dollar  and  a  quarter  per 
acre. 

Very  respectfully,  yours, 

JEFF'N  DAVIS. 

Hon.  C.  J.  Faulkner, 

Chairman  of  Committee  on  Military  Affairs. 

THE  RAILROADBRIDGE  COMPANY. 

A  full  history  of  thia  case  would  iuclude  such  a  mass  of  papers  aud 
documents,  many  of  which  have  been  printed,  that  it  will  not  be  at- 
tempted. 

The  Chicago  and  Eock  Island  Kailroad  Company  completed  its  road 
from  Chicago  to  Eock  Island  in  1854. 

The  Mississippi  and  Missouri  Railroad  Company  then  built  the  road 
from  Davenport  to  Council  Bluffs,  and  when  the  construction  of  the 
latter  road  was  determined  upon,  it  became  necessary  t/O  construct  a 
bridge  across  the  Mississippi  to  connect  the  two  roads.* 

The  Eailroad-Bridge  Company  was  organized  for  this  purpose,  and 
the  location  of  the  bridge  as  built  is  shown  on  the  map  of  Plate  I. 

It  consisted  of  a  bridge  from  the  Illinois  shore  to  the  island,  a  bridge 
from  the  Iowa  shore  to  the  island,  and  an  embankment  across  the  island 
to  connect  the  two  bridges,  or,  more  properly,  the  two  parts  of  the  Eock 
Island  bridge. 

This  name  and  bridge  should  not  be  confused  with  the  bridge  of  the 
present  day,  (1876.)  The  old  bridge  has  been  removed  and  a  new  "  Eock 
Island  Bridge  has  been  built  by  the  United  States  at  the  extreme  west 
end  of  the  island. 

In  January,  1853,  the  Eailroad-Bridge  Company  secured  the  following 
charter  from  the  State  of  Illinois : 

A'S  ACT  to  incorporate  a  bridge  company  by  the  title  hereinafter  named. 

Section  1,  Be  it  enacted  by  the  people  of  the  State  of  Illinois j  represented  in  the  general 
assembly,  That  Joel  A.  Matteson,  Joseph  E.  ShefiQe]d,  Norman  B.  Judd,  and  Henry  Far- 
nam,  their  associates,  successors,  heirs,  and  assigns,  be,  and  they  are  hereby,  created  a 
body^corporate  by  the  name  and  style  of  **  The  Kail  road- Brid^  Company,"  with  power 
to  boild,  maintain,  and  uhc  a  railroad-bridge  over  the  Mississippi  River,  or  that  portion 
within  the  jurisdiction  of  the  State  of  Illinois,  at  or  near  Rook  Island,  in  such  a  manner 
as  shall  not  materially  obstruct  or  interfere  with  the  free  navigation  of  said  river,  and 
to  connect,  by  railroad  or  otherwise,  such  bridge  with  any  railroad,  either  in  the«Sr.ates 
of  Illinois  or  Iowa,  terminating  at  or  near  said  point ;  to  unite  and  consolidate  its  fran- 
chises and  property  with  any  and  all  bridges  or  railroad  companies  in  either  of  said 
States ;  to  fix  the  amount  of  the  capital  stock,  to  divide,  transfer,  and  increase  the 
same ;  to  borrow  money  and  pledge  or  mortgage  its  property  or  franchises ;  to  con- 
demn, according  to  law,  property  for  the  nses  and  purposes  of  said  company ;  to  con- 
tract, bargain,  and  agree  with  any  such  railroad  companies  for  and  in  the  construction 
and  maintenance  of  said  bridge ;  to  sell  or  lease  said  bridge,  or  the  use  of  the  same, 
or  the  franchises  of  said  company,  to  any  companies  or  corporations:  Provided,  That 
said  company  shall  commence  said  bridge  within  two  years,  and  shall  complete  the 
same  within  six  years  from  the  passage  of  this  act. 

Sec.  2.  This  act  to  take  effect  snd  to  be  in  force  from  and  after  its  passag-. 

Approved  January  17.  1853. 

*  The  two  compani»^H  have  since  been  united  under  the  name  of  the  Chicago,  Rock 
Island  and  Pacific  Railroad  Company,  and  this  company  now  owns  both  roads. 
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In  addition  to  the  above,  it  was  necessary  for  the  company  to  secure 
a  right  of  way  across  the  island. 

This  rififht  was  claimed  under  the  act  of  August  4,  1852,  granting  a 
right  of  way  for  railroads,  &c.,  across  public  lands. 

From  what  has  already  been  said,  it  is  clear  that  this  claim  was  not 
a  perfectly  satisfactory  one,  because  it  was  not  generally  granted  that 
the  island  was  "  public  lands.'* 

There  are  letters  to  show  that  the  company  was  not  satisfied  with  the 
tenure  of  the  land  they  occupied.  One  of  these,  dated  March  8,  1854, 
from  the  president  of  the  company,  Hon.  John  A.  Dix,  to  the  Secretary 
•of  War,  (Mr.  Davis,)  is  as  follows: 

New  York,  March  8, 1854. 

My  Dear  Sir:  Great  anxiety  is  felt  by  the  two  railroad  companies  which  have 
their  termini  at  Rook  Island  in  respect  to  the  application  which  I  made  to  yoa  last 
fall  for  a  ^ant  of  land  for  a  railway  track  and  depot  across  the  island. 

An  argument  has  been  submittea  to  yon  ''  in  behalf  of  the  Railroad-Bridge  Com- 
pany, claiming  right  of  way  under  the  act  of  Angust  4, 1852,''  which  appears  to  me  to 
be  conclosive  as  to  an  application  for  a  right  of  way. 

The  bridp^e  is  already  commenced ;  the  Chicago  and  Rock  Island  Road  is  open  to 
the  Mississippi ;  the  Mississippi  and  Missouri  Road  is  in  progress  to  Iowa  City,  and  it 
is  of  the  utmost  importance  to  them  all  that  the  application  should  be  disposed  of.  I 
am  advised  that  the  Commissioner  of  the  General  Land-Office  has  reported  favorably 
upon  it,  and  I  desire  to  ask  for  it  your  early  consideration. 
I  am,  dear  sir,  very  respectfully,  yours, 

JOHN  A.  DIX. 

Hon.  Jefferson  Davis, 

Secretary  of  War, 

Mr.  Davis,  in  a  reply  dated  March  14, 1864,  stated  that  the  grant 
asked  for  would  not  be  given. 

The  bridge  company  had,  however,  occupied  land  on  the  island  daring 
the  year  1853,  and  in  the  spring  of  1854  numerous  complaints  of  depre- 
dations committed  were  made  by  the  custodian  of  the  island,  Mr.  Dan- 
forth,  by  citizens  of  the  adjacent  cities,  and  by  visitors  to  the  locality. 

The  following  extract  is  from  a  letter  from  the  custodian  of  the  island 
to  the  Secretary  of  War,  dated  February  8, 1854,  viz : 

The  Chicago  and  Rock  Island  Railroad  Company  and  the  Mississippi  and  Missouri 
Railroad  Company  have  united  to  build  a  bridge  across  the  island  and  across  the  Mis- 
sissippi River,  and  have  commenced  the  work.  When  I  received  my  appointment  I 
made  an  examination  of  the  island,  and  found  that  those  companies  had  erected  two 
•shanties  on  the  island  and  commenced  quarrying  rock  and  hauling  earth  from  the 
island  for  building  the  bridge. 

Large  quantities  of  excellent  rock,  at  a  distance  from  the  line  of  road,  will  be  taken, 
and  several  acres  of  superior  bottom-land,  also  at  a  distance  from  the  line,  will  be 
destroyed.  Then  the  erection  of  shanties  on  the  island  must  necessarily  destroy 
timber,  and  the  inmates  cannot  well  be  prevented  from  cutting  wood.  There  is  no 
necessity  for  shanties  on  the  island,  and  I  think  none  should  be  erected  there. 

In  consideration  of  the  foregoing  facts,  what  course  shall  I  pursue  in  regard  to  the 
railroad  companies? 

On  the  19th  of  April,  1854,  Mr.  Danforth  wrote  to  Messrs.  John 

Warner  &  Co.,  railroad  and  bridge  contractors,  as  follows: 

Fort  Armstrong,  April  19,  1854. 

Gentlemen  :  You  are  forbidden  to  break  ground  upon  the  island  of  Rock  Island 
for  the  purpose  of  building  a  bridge  to  said  island,  or  a  railroad-track  across  said 
island,  or  to  use  any  rock  or  earth  or  other  materials  from  said  island  for  a  railroad  or 
bridge,  or  t^o  erect  or  occupy  personally,  or  through  your  employ^,  any  buildings 
upon  said  island,  or  to  occuj>y  or  use  any  portion  of  the  island  for  any  purpose  what- 
ever. 

Personal  notice  to  this  effect  was  given  to  yon  and  to  yonr  brother  a  longtime  since, 
but  I  deem  it  my  duty  to  repeat  it  in  writing. 
Respectfully,  yours, 

J.  B.  DANFORTH,  Jr., 
Agent  Quarteitnaster^s  Department. 
Messrs.  John  Warner  &  Co., 

Railroad  and  Bndge  Contractors,  Rock  Island. 
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The  following  report,  dated  August  24,  1854,  is  from  Maj.  E.  S. 
Sibley  to  the  QaartermasterGeneral : 

Washington  City,  Jugust  24, 1854. 

Genrral:  I  bave  the  honor,  in  obedience  to  your  verbal  order  received  yesterday, 
to  make  the  following  report :  On  the  18th  of  Jaly  last,  the  day  after  the  marshal  of 
the  United  States  for  the  district  of  Illinois  reached  Rock  Island,  I  showed  him  the 
limits  of  the  military  reserve  of  Fort  Armstrong,  and  pointed  ont  to  him  the  tres- 
paaaers  and  intruders  thereon,  thns  giving  him,  as  I  was  directed,  the  necet'sary  infor- 
mation to  guide  him  in  the  execution  of  the  instructions  he  had  received  from  the 
Hon.  Secretary  of  War.  At  the  head  of  Rock  Island  extensive  improvements  have 
been  made.  Strong  and  well-built  dams  extend  on  one  side  to  the  Illinois  shore  of 
the  Mississippi  River,  and  on  the  other  to  a  small  island  a  few  rods  distant,  and  a  fine 
water-power  has  been  produced,  a  water-power  which  will  render  the  military  reserve 
extremely  valuable  for  manufacturing  purposes  on  Rock  Island  and  its  immediate 
borders;  two  or  three  saw-mills,  and  a  factory  for  muking  bedsteads,  tubs,  and  pails 
have  been  erected  and  are  in  full  operation.  These  improvements  are  on  the  military 
reserve  and  belong  to  a  company,  as  I  have  been  informed,  of  which  Mr.  Sears  is  a 
member,  and  much  sympathy  is  felt  m  the  city  of  Rock  Island  audits  vicinity  for  that 
gentleman,  the  first  person,  I  believe,  who  occupied  that  part  of  the  i-land  without 
aothority  of  law,  and  those  engaged  with  him ;  but  in  the  case  of  Mr.  Sears  it  is  mis- 
placed, as  he  was  one  of  the  trespassers  on  the  island  at  the  time  the  United  States 
marshal  visited  it  in  the  winter  or  1839,  under  the  orders  of  Mr.  Poinsett,  then  Secre- 
tary of  War,  and,  as  I  have  been  told  by  Mr.  Hilton,  the  present  United  States  mar- 
shal for  the  district  of  Illinois,  promised  to  leave  it  early  in  the  ensuing  spring,  and 
issued,  in  company  with  other  trespassers,  a  paper,  drawn  up  by  him,  relinquishing  all 
claims  to  the  lands  he  then  occupied. 

The  substructure  of  a  railroad  to  connect  bridges  to  be  built  across  the  two  branches 
of  the  Mississippi  River  at  the  lower  end  of  Rock  Island  is  nearly  completed,  and 
several  acres  of  land  in  its  immediate  vicinity  have  beeu  scalped,  and  the  earth  to  the 
depth  of  from  two  to  three  feet  has  been  taken  for  its  construction,  thus  disfiguring 
and  injuring  to  some  extent  the  appearance  of  the  island. 

I  had  an  interview  while  I  was  in  the  city  of  Rock  Island  with  the  president  and  one 
of  the  directors  of  this  railroad,  both  of  whom  expressed  surprise  at  the  summary 
method  that  had  been  adopted  to  eject  the  company  from  the  island  and  to  prevent  the 
future  prosecution  of  the  work.  The  president,  informed  me  he  had  thought  it  probable 
their  right  to  a  passage  across  the  island  would  be  legally  contested,  and  for  that  the 
company  stood  prepared ;  but  with  the  assurances  that  had  been  given  to  General 
Dix  by  the  President  of  the  United  States,  he  did  not  expect  to  be  molested  in  any 
other  way.  The  directors  of  the  road  w^re  satisfied  their  acts  were  legal,  and  in  this 
conviction  they  had  expended  a  large  amount  of  money  in  the  construction  of  the  work 
on  tbe  island,  and  on  the  bridge  leading  to  it.  I  inclose  herewith  a  copy  of  the  charter 
incorporating  the  Railroad-Bridge  Company,  granted  by  the  general  assembly  of  the 
State  of  Illinois.  I  do  not  know  how  far  tbe  railroad  company  depends  on  the  charter 
for  a  warrant  to  its  acts,  but  I  was  informed  it  contends  that  the  State  of  Illinois,  having 
tbe  right  of  sovereignty  over  the  island,  can,  in  the  exercise  of  that  sovereignty,  grant 
the  right  of  way  for  a  road  across  it  for  the  public  benefit,  and  that  under  the  charter 
the  company  is' not  and  cannot  be  considered  a  trespasser. 

I  regret  to  state  that  the  military  reserve  of  Fort  Armstrong  on  Rock  Island  is 
denuded  of  timber,  almost  all  the  trees  of  large  growth  having  been  cut  down  and  been 
Carried  away.    A  young  and  thrifty  growth  of  trees  has,  however,  sprung  up,  and  if 
depredations  can  be  prevented,  will  in  a  few  years  become  valuable. 
Very  respectfully,  vour  obedient  servant, 

E.  S.  SIBLEY, 

Major-Genl.  T.  S.  Jksup,  Bvi,  Major^  A.  Q,  M, 

Quartermaster-General  J  U.  S.  Army^  IVashington,  D.  C. 

Finally  an  application  for  an  injunction  against  tbe  bridge  company 
wa8  made  by  the  United  States  district  attorney  for  the  district  of 
Illinois. 

The  case  was  decided  by  Judge  McLean,  of  the  United  States  Supreme 
Court,  (6  McLean,  517,)  and  the  motion  for  an  injunction  was  over- 
mled. 

It  appears  probable  that  the  great  i?nportance  and  vital  necessity  of 
this  bridge  to  the  community  and  country,  and  its  great  value  to  the 
Goveniment  in  case  an  armory  should  be  established  on  the  island,  had 
much  to  do  with  causing  the  motion  for  an  injunction  to  be  overruled.* 

*  A  more  extended  account  of  this  case  will  be  found  in  the  history  of  the  Rock  Island 
bridge,  in  Chapter  V. 
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Ct)^  Nrtvi^  c\>ui(>anj  completed  their  bridge  in  1855,  and  the  railroad 
s,viti^Kt:?wt!i  tt5**i  it  until  the  new  bridge  was  completed,  in  1872. 

I W  milnMd  company  tried  afterward  to  purchase  lands  on  the  island, 
^Q  >fcithvHit  success. 

Al:^\  $iii»n)e  letters  written  by  the  officers  of  the  companies  in  1858, 
wbt^i  ih^  War  Department  again  proposed  to  sell  the  island,  indicate  a 
rVswr  on  tlioir  part  that  the  tenure  of  their  right  of  way  would  be  destroyed 
lu  iMso  tiie  island  passed  into  other  hands. 


ATrKMPTS  TO  PRE-EMPT  THE  LANDS  ON  THE 

lindsley's  schemes,  etc. 


ISLAND  —  THALES 


It  is  Stated  on  good  authority  that  parties  who  desired  to  pre-empt 
the  island  lands  were  instrumental  in  procuring  the  trial  of  the  legality 
of  the  *'  Railroad-Bridge  Company's  "  right  of  way.  It  was  known  that 
the  company  claimed  the  right  of  way  under  the  act  of  August  4, 1852, 
and  this  claim  was  worthless  unless  the  lands  on  the  island  were  public 
lands. 

If  a  decision  could  be  obtained  in  the  United  States  Supreme  Court 
continuing  the  bridge  company's  right  of  way  on  these  grounds,  then  it 
would  also  be  a  decision  having  the  force  of  law  to  make  the  lands  on 
the  island  public  lands,  and  subject  them  to  preemption.  Hence  the 
anxiety  and  action  of  the  parties  who  intended  to  pre-empt  to  procure 
the  trial. 

Soon  after  Judge  McLean's  decision,  Mr.  Thales  Lindsley,  a  person 
unknown  at  Kock  Island,  and  said  to  have  been  a  clerk  in  the  Patent- 
Office  in  Washington,  appeared  at  Rock  Island,  organized  a  party  of 
"squatters,"  as  they  were  called,  took  them  over  to  the  island,  built 
shanties,  and  settled  the  lauds  with  a  view  to  preemption.  It  does  not 
appear,  however,  that  he  tiled  pre-emption  papers  with  the  register  of 
the  land-office  at  Springfield  at  that  time. 

Early  in  1857,  a  party  of  gentlemen,  nearly  all  citizens  of  the  city  of 
Rock  Island,  acting  together,  also  moved  upon  the  island,  occupied  and 
settled  the  whole  of  it,  and  at  once  filed  the  necessary  preemption  papers 
with  the  register  of  the  general  land  office  at  Springfield,  111. 

The  members  of  this  party,  the  dates  upon  which  they  settled  and  filed 
their  declaratory  statements  with  the  register,  and  the  lands  occupied 
by  them  are  shown  in  the  following  list : 


Date. 


Naiu«». 


1851. 

Apr.  39 

29 

89 

29 

•29 

29 

29 

29 

29 

29 

29 

29 

29 

May     5 

5 

9 

9 

9 

9 

9 

9  I 


J.  H.  Laogley 

Jerome  I.  B€»rd»ley. . . 
HeDry  W.  Cbaaiberliu 

JameH  Lackey 

John  Corcoran  

ABhbnry  Caoaday . 

Jesse  H.  Cauad4y 
Michael  SoUenberger  . 

Peter  Castalo 

Same 

Same    

Thomas  Bryant  

Same    . .  .' 

Jesse  U.  Kennedy 

Hiram  Pitts 

Jacob  Warner 

Same 

Same 

Cyrus  Coukling . 

Same 

Same 


Division  of— 


S.W.  fraction   

S.  W.       •'        

N.W.      '*  

W.  part  S.  W.  fra<5 

N.  £.  frac 

N.  part  N.  W.  frac 

S.  part  N.  E.  frac 

N.  part  X.  E.  frac  

S.  W.ft-ao 

N.fracN.W  

X.  frac.  N.  E.  frac 

.S.  W.  frac... 

X.  W.  frac.  and  N.  K.  frac 
S.  W.  frac  of  X.  E.  frac  . . 

S.E.frac 

S^W.  frac 

l4  frac.  of  X.  W.  frac  ... 
^  frac.  of  X.  E.  frac  .... 

S.  W 

X.  frac.  of  X.  W.  frac  . . 
X  frac.  of  X.  E.  Irac 


30 
M 
31 
29 
31 

:>6 

30 
36 
25 

J. 36 

25 
36 
30 
30 
25 

|36 

25 

^36 


Town. 

o 

1 

■ 

I 
18  X. 

I  W. 

18  N. 

I  W. 

18 

IW. 

18 

IW. 

18 

1  w. 

18 

2W. 

18 

1  W. 

18 

2W. 

18 

2W. 

18 

2 

18 

2 

18 

2 

18 

1 

18 

1 

18 

S 

18 

2 

Dat«  of  first 
setUement. 


April 

July 

April 

April 

April 

April 

April 

AprU 


21, 1857. 
4,1855. 
28,1857. 
22,1857. 
22,  1857. 
21,  1857. 
31, 1857. 
21. 1857. 


April  2,1857. 


(April 


April 
Jan. 


90,1857. 

81. 1857. 
1,185a 


>April  10, 1857. 
SApril  10, 1857. 


HEPOBT  OP  THE  CHIEF  OP  ORDNANCE. 


75- 


June 


D»t«. 


1857. 
15 
16 
lei 
Iti 
4 
4 
4 
4 
4 
4 
4 
4 
4 
(Apr.  23 

Jtine    4 

4 
4 
4 
4 
15 
15 
18 


(Apr 


June  18 


Sept. 


4 
5 


Name. 


Divisiou  of— 


Henry  M.  AdaiDS 

George  Evener 

Same    

Same  i 

Theron  H.  Waterman ! 

Same i 

William  H.  Faircluugh 

Charles  T.  Cbarcb 

Same 

Thales  Liodslej* 

Same i 

Leander  S.  Batterfield 

Same    ' 

L.  S.  Batterfield  reliuqaiahed  i 

io  favor  of  C.  F.  Calkinn.)       ' 

ChristiaQ  Raab i 

Same I 

Dudley  W.  Stewart 

Charles  F.  Calkins 

S»me 

William  Thomas 

Same 

William  Thomas  relinqaished 

in  favor  of  L.  S.  Batterfield.) 

Benjamin  C.  Smith 

Same 

Pierce  Millard 

Loaita  Oliver 


K. frao. N. £. frao  .... 

S.  W.  frac 

N.  frac  of  N.  W.  frac 
N.  frac  of  N.  K  frac . . 

S.  W.frac 

N.Kfrac 

W.frac.  to  S.W 

Fraction 


S.  E.  frac. 
N.  E.  frac  , 
&  W.  firac. 
Frac 


N.frach... 
y.  E.  frac  . . . 
S.  W.frac... 
S.  W.frac... 

Frac 

S.  W.  Frac.  i 
Fract 


N.  E.  frac.  N.  E.  fraa  J. . . 

X.  W.  frac  i  

S.W.S.  W.i 

S.  W.  frac.  i 


36 
25 

;36 

32 

31 

29 

31 

36 

30? 

305 

35 

36 


30 
25 
30 
25 
36 
25 
36 


31 
32 
3(1 
25 


o 


18 


18 

18  N. 

18 

18 

18 

lb 

18 

18 
18 


18 
18 
18 
18 
18 

18 


18 

18 
18 


I 


2 


1 
2 
1 
2 
2 


Date  of  first 
settlement. 


IW. 

IW. 

1 

I 

2 


2 
2 


May     9, 1857. 
JApril22,1857. 

I  April  9,1857. 

April  9, 1857. 

JApril  13, 1857. 

JApril  9,1857. 

^April  18, 1857. 


'} 


April  9.1857. 

April  9,1857. 

^April22,1857. 


y 


2  I  AprU  10. 1857. 

1  |April28,1857. 

1  July    6,1857. 

2  Jane    1, 1857. 


They  all  received  certificates  of  pre-emption  from  the  register  of  the 
land  office  in  Springfield,  111.,  in  the  following  Jane. 

There  were  some  squatters  on  the  island  even  before  Mr.  Lindsley  oc- 
capied  the  lands;  so  that  there  were  finally  three  parties,  and  in  some 
cases  there  were  two  and  even  three  persons  building  on  and  trying  to 
occupy  the  same  quarter* sections.  This  caused  some  quarreling.  One 
man,  Mr.  Shaub,  of  Davenport,  who  had  a  house  near  the  present  site  of 
the  officers'  quarters,  had  his  house  torn  down,  loaded  on  a  raft,  set  on 
fire,  and  sent  down  the  river.  This  caused  some  alarm  in  the  cities,  and 
it  was  thought  to  be  an  attempt  to  burn  the  bridge. 

Finally  Mr.  Lindsley's  party  was  crowded  out,  and  moved  away  or 
joined  the  other  party,  and  those  left  in  possession  then  made  a  long, 
persistent  effort  to  obtain  a  title  to  the  lands. 

The  case  throughout  exhibits  the  high  estimate  placed  upou  the  island 
by  all  who  became  interested  in  it. 

Before  settling  on  the  island  the  settlers,  or  ^^  squatters,"  as  they  were 
called,  had  consulted  Mr.  Reverdy  Johnson  and  Mr.  Montgomery  Blair,  of 
Washington,  respecting  the  status  of  the  lands,  and  had  obtained  opinions 
favorable  to  the  success  of  their  plans.  They  afterward  retained  both 
these  eoMuent  lawyers,  and  also  Mr.  Abraham  Lincoln,  then  practicing 
law  in  Springfield,  as  counsel. 

In  the  following  April  (1858)  they  went  to  Spnngfield  to  prove  title 
and  pay  for  the  lands.  While  they  were  in  Springfield  a  telegram  from 
the  Commissioner  of  the  General  Land-Office,  in  Washington,  was  re- 
ceived by  the  register  prohibiting  further  action  in  the  matter,  and  stat- 
ing that  the  island  would  be  sold  by  the  War  Department  at  public 
auction  as  a  military  reservation. 

After  the  return  of  the  party  to  Rock  Island  they  received  notice  from 
tbe  custodian  of  the  island,  Mr.  J.  B.  Danforth,  jr.,  to  leave,  which  they 
did  not  do,  bat  sent  the  following  petition  to  the  Secretary  of  War: 
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PETITION. 

To  the  War  Department  of  the  United  St^itee: 

Tour  petitioners,  oitizens  of  the  United  States,  respectfully  submit  that  they  are  pre- 
emptors  to  all  that  portion  of  the  island  of  Rock  Island,  in  the  State  of  Illinois,  now 
oflfered  for  sale  by  your  Department. 

Yonr  petioners  represent  that  they  entered  into  possession  of  the  several  portions  of 
the  island  now  held  by  them  last  spring,  and  soon  thereafter  filed  their  pre-emption 
•claims  therefor  with  the  register  of  the  land-offloe  at  Springfield,  Illinois;  that  daring 
the  present  month  of  April  yonr  petitioners  made  affidavit,  of  their  claims  before  said 
register,  with  offer  of  proof  and  payment  as  required  by  law. 

The  reasons  which  led  your  petitioners  to  make  such  claims  were  chiedy  from  a  con- 
sideration of  the  opinion  given  by  Judge  McLean,  of  the  United  States  Supreme  Court, 
in  the  matter  of  an  injunction  obtained  by  the  Chamber  of  Commerce  of  Saint  Louis 
against  the  Missouri  and  Mississippi  Railroad  Bridge  Company,  seeking  to  restrain  that 
company  from  laying  a  railroad-track  across  this  island,  which  opinion  is  reported  in 
McLean's  United  States  Circuit  Court  Report^,  volume  6,  page  517,  &.c. 

Under  this  judicial  opinion,  your  petitioners  have  not  scrupled  to  enter  upon  and 
cultivate  and  improve  this  land,  with  a  view  to  make  themselves  comfortable  homes. 
Thus  acting,  under  rights  extended  and  sanctioned  by  the  legislative  and  judicial 
departments  of  the  Government,  your  petitioners  ask  for  such  favorable  consideratton 
of  their  claims  from  the  War  Department  as  will  insure  to  your  petitioners  peace  and 
•quiet  in  their  titles  and  possessions. 

And,  as  in  duty  bound,  your  petitioners  will  ever  pray,  d&c. 
Dated  at  the  island  of  Rock  Island,  State  of  Illinois,  this  15th  April,  1858. 

J.  H.  LANGLEY. 
JESSE  H.  KENNADY. 
WILLIAM  B.  O.  SKELTON. 
JAMES  LACKEY. 
BENJAMIN  C.  SMITH. 
HENRY  M.  ADAMS. 
CYRUS  CONKLING. 
HENRY  W.  CHAMBERLIN. 

MR.    THALES    LINDSLEY'S    PROPOSED    MILITARY    SCHOOL    AND    GREAT 

NATIONAL    UNIVERSITY    AT    ROCK    ISLAND. 

In  1856  Mr.  Lindsley  projected  a  plan  for  procuring  a  grant  of  a  por- 
tion of  the  island  as  a  site  for  a  great  national  and  State  university.  He 
prepared  an  elaborate  pamphlet  embodying  a  prospectus  of  the  institu- 
tion, many  reflections  and  discussions  on  the  subject,  and  a  petition  from 
the  board  of  trustees  for  a  grant  of  the  necessary  lands.  The  board  of 
trustee  included  some  of  the  most  prominent  gentlemen  in  the  city  of 
Bock  Island.    The  following  is  their  petition : 

The  petitioners  set  forth  that  they  have  associated  themselves  tof;ether  for  the  par- 
pose  of  establishinj;^  a  military  and  civil  institute  in  the  Northwest,  based  apon  volun- 
tary and  republican  principles,  and  intended  to  so  combine  military  with  civil  instrac- 
tion  as  to  inaugurate  an  education  for  the  country  both  national  and  American  in  its 
elements. 

Extent  of  grant. — To  aid  them  in  the  accomplishment  of  this  desirable  and  patriotic 
object,  the  trustees  aforesaid  respectfully  apply  to  Congress  for  permi<9sion  to  establish 
snch  institute  upon  that  portion  of  Rock  Island  lying  west  of  the  line  of  tlvB  railroad 
which  crosses  its  western  extremity. 

Location, — This  island  is  situated  in  the  Mississippi  River,  within  the  boundaries  of 
the  State  of  Illinois,  and  is  an  abandoned  military  reservation.  It  contains  in  all  about 
eight  hundred  acres,  nearly  six  hundred  of  which  remain  uns6ld.  The  small  fraction 
of  it  for  which  application  is  made  is  no  longer  used  or  needed  for  any  military  or  other 
public  purpose. 

The  course  of  study  proposed  for  the  university  was  certainly  wonder- 
ful and  unique.  It  is  to  be  regretted  that  it  was  so  long  that  it  cannot 
be  copied  entire.  It  embraced  one  hundred  different  courses  of  study, 
and  required  for  its  faculty  one  hundred  professors,  several  hundred 
adjunct  professors,  besides  tutors  and  teachers.  It  is  not  surprising 
that  the  length  of  time  required  to  complete  the  whole  course  of  the 
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university  was  placed  at  sixteen  years  of  "  laborious  study,"  for  only  one 
of  the  one  hundred  courses  (the  legislative  course)  included  over  eighty 
separate  subjects  of  study,  divided  into  seven  parts  on  subcourses,  be- 
sides many  other  subjects,  the  list  of  which,  the  author  states,  he  '^has 
not  yet  perfected." 
Bespecting  another  one  of  the  courses,  the  author  states  as  follows: 

Note  1. — The  following  schools  are  novel  to  the  nniversities^of  the  country,  and 
mostly  to  those  of  the  Continent: 

1st.  School  of  domesticity,  ) 

2d.   School  of  ceremony,      >  Elemental. 

3d.   School  of  the  militia,   ) 

4th.  School  of  mannfa^stnres,  ^ 

5th.  School  of  arts, 

•6th.  School  of  arras,  !  professional 

7  th.  School  of  editors,  ^  rroressionai. 

8th.  School  of  authors, 

9th.  School  of  politics.  J 

Note  2. — Five  of  these — viz,  domesticity,  ceremony,  manufactures,  (wherein  the 
busineaa  only  of  manufacturing  is  considered,)  editing,  and  author8hip--have  never 
existed  in  any  form  as  schools.  Of  the  chfuracter  and  scope  of  many  of  the  others  the 
same  is  aasertable. 

Respecting  the  qualification  required  for  students  or  cadets,  the 
pamphlet  states  as  follows : 

CLASSES  OF  CADETS. 

Able-bodied,  Non-able-bodied, 

Begular,  ,  Irrep^ular, 

State,  National, 

Representative,  Non-representative. 

From  this  exhibit  yon  will  observe  that,  though  the  great  aim  of  the  university  is 
to  make  repreaentative  men,  it  receives  into  its  halls  others — in  short,  admits  married 
as  well  as  unmarried,  old  as  well  as  young,  feeble  as  well  as  strong,  d&o. 

Certainly  the  restrictions  were  not  rigid.  Some  necessary  funds  were 
raised  to  enable  Mr.  Lindsley  to  visit  members  of  Congress  and  other 
inflnential  persons  to  secure  their  aid  in  procuring  the  desired  grant  of 
land.  Among  others  Mr.  Lindsley  visited  Hon.  Stephen  A.  Douglas, 
and  requested  his  assistance.  Judge  Douglas's  reply  seems  to  indicate 
that  he  was  by  this  time  tolerably  familiar  with  the  numerous  schemes 
for  obtaining  a  title  to  lands  on  Eock  Island.  He  said,  *^  For  Heaven's 
sake,  sir,  draw  something  thicker  than  a  lace  veil  over  your  scheme  I" 
The  petition  and  pamphlet  were,  however,  sent  to  Congress  and  referred 
to  the  Military  Committee  of  the  Senate.  The  chairman  of  the  Military 
Committee,  Hon.  J.  B.  Weller,  wrote  to  the  Secretary  of  War  on  the 
subject,  April  21,  1856,  as  follows: 

I  take  the  liberty  to  inclose  herewith  the  "  petition  of  certain  citizens  of  Illinois, 
desirous  of  eetablisbine  a  military  institute,  praying  the  grant  of  an  island  reserved 
by  the  United  States  u>r  military  purposes,  but  subsequently  abandoned,  to  aid  them 
therein."  And  I  would  respectfully  inquire  if,  in  your  opinion,  the  prayer  of  the  peti- 
tioners can  be  granted  without  prejudice  to  the  public  interest. 

The  reply  of  the  Secretary  of  War,  Hon.  Jefferson  Davis,  dated  April 
20, 1856,  was  as  follows : 

I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  2l8t  instant, 
inclosing  a  petition  of  certain  citizens  of  Ulinois  praying  the  grant  of  a  part  of  the 
military  reserve  on  Rock  Island  on  which  to  establish  a  military  institute,  and  inquir- 
in^r  if  tbeir  prayer  can  be  granted  without  prejudice  to  the  public  interest. 

Book  Island  is  considered  a  very  advantisigeous  position  for  a  national  foundery,  or 
an  arsenal  for  the  construction  of  wagons,  &.O.,  and  has  been  held  by  this  Department 
with  the  view  of  its  being  ultimately  required  for  such  purposes.  I  therefore  recom- 
mend that  the  prayer  of  the  petitioners  be  not  granted. 

The  petition  is  herewith  returned. 
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This  reply,  however,  was  not  conclusive.  September  15,  November 
^,  and  November  7, 1857,  Mr.  Lindsley  sent  to  the  Secretary  of  War 
long  Hnd  exbaastive  argnments  setting  forth  the  advantage  and  honor 
that  the  War  Department  would  receive  from  granting  lands  to  the 
university ;  but  without  saccess. 

These  papers  were  interesting,  but  are  too  long  to  be  copied. 

ATTEMPT  OF  PITTS,  OILBEBT  &  PITTS  TO  PROCURE  A  LEASE  OF  LAND 
FOR  A  LONG  TERM  OF  YEARS,  AND  OTHER  FRANCHISES  ON  ROCK 
ISLAND. 

By  reference  to  the  history  of  the  Moline  Water-Power  Company,  in 
Ghaper  VI,  it  will  be  seen  that,  in  1857,  Messrs.  Pitts,  Gilbert  &  Pitts 
owned  the  franchise  of  what  is  now  known  as  the  Moline  Water -Power 
Company.  In  that  year  they  made  an  important  attempt  to  increase  the 
value  of  their  franchise  by  adding  to  it  lands  and  certain  privileges  on 
the  island.  The  plans  they  had  at  that  time  are  interesting  and  highly 
important  now,  for  they  foreshadowed  the  subsequent  chain  of  events 
which  has  led  to  the  building  of  the  great  Rock  Island  water-power  by 
the  United  States,  and  has  made  the  Moline  Water-Power  Company  a 
partner  to  its  benefits.  Their  plans  are  set  forth  in  a  letter  which  urged 
their  adoption,  and  which  was  written  to  the  Secretary  of  War,  Hon. 
John  B.  Floyd,  by  the  custodian  of  the  island,  Mr.  J.  B.  Danforth,  jr. 
This  letter  is  dated  March  26,  1857 : 

Sir  :  I  am  requested  by  Messrs.  Pitts,  Gilbert  &.  Pitts,  the  owners  of  the  dam  from 
Moliue,  Illinois,  to  the  island  of  Rock  Island,  in  the  Mississippi  River,  to  apply  to  you 
for  certain  privileges  connected  with  that  water-ppwer,  which  is  owned  by  the  United 
States  on  one  side  of  the  south  branch  of  the  river,  and  by  Messrs.  Pitts,  Gilbert  Sl 
Pitts  on  the  other  side  of  said  sooth  branch  of  the  river.  They  desire  to  remove  their 
present  dam  and  rebuild  at  a  point  below,  as  marked  on  the  accompanying  map,  and 
rrom  land  which  they  own  on  the  main  shore  of  the  Mississippi  River.  The  present 
dam  owned  by  them  is  a  temporary  afifair,  which  they  intend  to  remove,  and  they  wish 
to  construct  a  new  and  permanent  one  below,  at  a  cost  of  from  $50,000  to  $100,000. 
TheV  ask  for  a  permanent  lease,  or  one  for  a  long  term  of  years,  of  the  pieces  of  land 
marked  thus  "^**  on  the  map,  and  propose  as  an  equivalent  to  contract  to  deliver  to 
the  United  States,  at  some  convenient  point  below  said  dam,  water-power  not  to 
exceed  one-half  the  power  of  the  stream ;  to  construct  a  free  carriage-bridge  across 
said  stream  and  a  free  road  across  the  island  to  the  main  stream. 

They  ofifer  the  following  suggestions  as  likely  to  have  weight  with  the  Government 
in  deciding  the  question  :  It  will  add  one  thousand  per  cent,  to  the  value  of  the  land 
either  for  sale  or  for  use.  They  believe  if  the  United  States  wish  to  improve  the  water- 
power  it  will  be  necessary  to  co-operate  with  the  owners  of  the  land  on  the  main  shore, 
and  that  of  itself  would  go  far  toward  absorbing  the  extra  value  of  the  land  caused  by 
the  improvement  of  the  power.    To  illustrate: 

They  say,  suppose  the  amount  of  land  they  ask  for  occupation  to  be  160  acres,  as 
soon  as  their  improvement  is  completed  the  next  160  acres  will  be  worth  ten  times  its 
present  value.  In  other  words,  if  the  next  160  acres  is  now  worth  $50  per  acre,  it 
would  then  be  worth  $500  per  acre.  The  account  would  stand  as  follows :  320  acres 
now  worth,  say,  $50  per  acre,  $16,000 ;  160  acres  after  improvement  at  $500  per  acre, 
$80,000;  or,  putting  a  hi^h  value  on  the  160  acres  for  which  they  ask  a  lease,  at  $100 
per  acre,  viz,  $16,000,  which  sum  would  be  a  small  item  toward  the  construction  of  the 
improvements  they  propose  to  make. 

it  is  greatly  for  the  interest  of  that  region  of  country  that  something  should  be  done 
to  bring  this  power  into  use,  and  they  ask  for  no  land  that  they  think  would  at  all  in- 
terfere with  any  plan  the  War  Department  may  have  for  an  armory,  arsenal,  or  raili- 
t>ary  school  on  the  island.  Nor  does  their  petition  interfere  with  the  rights  of  any 
individual  or  of  the  United  Stat<es.  They  also  say  that  this  improvement,  together 
with  that  of  Mr.  Sears  from  the  small  island  on  the  north  side  of  the  military  reserve, 
will  do  more  toward  improving  the  navigation  of  the  rapids  than  the  two  hundred 
thousand  dollars  already  expended  there  by  the  United  States. 

The  piece  of  land  marked  No.  1  in  red  ink  on  the  map  belongs  to  the  heirs  of  George 
Dayenport,  to  whom  it  was  granted  by  act  of  Congress ;  and  the  pieces  marked  Nos. 
2,  3,  4,  5,  and  6,  to  David  B.  Sears. 

Thev  desire  to  commence  their  improvements  as  soon  as  possible,  and  it  would  be 
desirable  to  have  as  early  a  decision  as  conyenient,  which  when  made  can  be  oommu- 
nioated  to  me  at  Rock  Island,  Illinois. 
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This  letter  was  referred  to  Mr.  Jobn  G.  Floyd,  United  States  agent 
at  Keokuk,  Iowa,  for  investigation  and  report.  The  following  is  his 
reiK>rt,  dated  May  15,  1857 : 

Keokuk,  May  15, 1857. 

Sir:  I  herewith  retam  the  inclosed  map  and  recommendation  of  J.  B.  Danforth,  jr., 
A6  reoneeted,  and  have  to  state  that  I  have  jast  returned  from  a  visit  to  Rock  Island 
t4>  inform  myself  apon  the  sabject.  I  find  the  whole  island  in  possession  of  aquatterSj 
headed  by  a  Mr.  Lindsay  or  Lindley,  late  a  clerk  in  the  Patent-Office  at  Washington. 
He  and  nine  other  persons,  whose  names  might  be  ascertained  upon  an  investigation 
by  a  proper  anthoritv,  have  taken  possession  of  each  fractional  division  of  the  island, 
and  have  formally  filed  application  at  the  land-office  at  Springfield,  Illinois,  for  pre- 
emption. 

Other  persons,  seeing  them  erect  their  shanties  and  occnpv  them,  have  also  done  the 
same,  claiming;  that  they  have  the  same  right  as  other  people.  Thus  the  island  is  now 
occupied  by  about  fifteen  claimants.  The  upper  end  of  the  island  has  already  been 
granted  to  one  Mr.  Sears,  without  any  reason  whf^tever,  upon  false  representations  of 
aerTices  rendered  by  him  to  increase  the  value  of  the  balance  of  the  island  to  the 
United  States. 

I  think  it  altogether  inexpedient  to  grant  the  request  of  Mr.  J.  B.  Dan  forth.    It 
wonld  be  giving  away  the  best  and  much  the  largest  part  of  the  Island  to  tbose'men, 
witboot  any  advantages  to  the  United  States  whatever. 
Very  respectfully,  your  obt.  svt., 

JOHN  G.  FLOYD, 

United  States  Agent. 

Col.  J.  J.  Abbrt,  Tap.  Bureau,  Waehington. 

No  farther  action  was  taken  in  regard  to  tbe  application  of  Mr.  Dan- 
forth  at  that  time.  Messrs.  Pitts,  Gilbert  &  Pitts,  on  tbe  16tb  Septem- 
ber, 1857,  addressed  the  following  letter  to  tbe  Secretary  of  War,  Hon. 
John  B.  Floyd : 

Dkar  Sir  :  Rumors  of  a  contemplated  sale  of  the  island  of  Rock  Island,  in  the  Mis- 
sissippi  River,  beinji:  current,  we  are  induced  to  address  you  upon  the  subject,  and 
woald  respectfully  represent  tha%  some  ten  years  ago,  we  purchased  the  water-power 
on  the  south  side  of  the  island  and  lying  on  the  main  shore  on  the  Illinois  side,  and  at 
heavy  outlay  and  cost,  since  that  period,  have  improved  the  same  by  the  construction 
of  dams  and  the  erection  of  mills  and  manufacturing  establishments;  that  we  now  con- 
template further  improvements,  all  of  which  materially  add  to  the  value  of  the  island; 
that  to  perfect  such  improvements  (which  have  already  cost  us  some  seventy-five  thou- 
sand dollars)  it  is  necessary  to  occupy  a  portion  of  the  island. 

We  would  therefore  ask  that,  in  case  a  sale  of  the  island  is  contemplated,  we  may 
be  secured  tbe  avails  of  our  expsnditures  by  tbe  privilege  of  purchasing  that  portion 
adjoining  the  same,  viz,  the  S.  pt.  of  N.  W.  quarter  of  fractioual  section  32,  to.  IS  N. 
of  range  1  west  of  fourth  principal  meridian,  containing  83.08  acres,  by  paying  a  fair 
price  ror  tbe  same,  to  be  appraised  at  its  just  value,  exclusive  of  the  improvements 
made  by  us,  or  by  any  manner  that  may  be  concluded  by  the  Department. 

In  making  this  statement,  however,  we  disclaim  any  desire  or  attempt  to  interfere 
with,  prejudice,  or  vitiate  any  claims  of  Major  Thales  Lindsley,  a  gentleman,  scholar, 
and  civilian,  who  has,  under  the  decision  of /ustice  McLean,  formally  caused  the  whole 
island  to  be  pre-empted ;  and  claims  that,  if  successful,  be  will,  under  patriotic  mo- 
tives, at  once  found  a  civil  and  military  school,  American  and  national  in  its  character 
and  aims,  and  devote  one-half  the  tract  to  its  endowment. 

We  could  not  in  honor  desire  to  place  any  obstacle  in  his  way  of  obtaining  legally 
what  he  claims  io  tbe  premises. 

[Indorsement.  ] 

Fort  Armstrong,  Rock  Island,  Sept.  18, 1857. 

I  am  acquainted  with  Messrs.  Pitts,  Gilbert  <&  Pitts,  who  are  very  respectable  and 
enterprising  citizens,  and  own  the  property  to  which  allusion  is  made  in  their  letter. 

J.  B.  DANFORTH,  Jr., 
Agt.  Qrmr.  Dept.^  V.  S.  A. 

The  farther  history  of  this  case  will  appear  in  an  account  of  the  pro- 
posed sale  of  the  island  in  1858. 

PROPOSED  SALE  OF  THE  ISLAND  BY  THE  WAR  DEPARTMENT  IN  1858. 

KameroQS  letters  from  many  sources  were  received  by  the  War  De- 
partment, Washington,  urging  that  steps  be  taken  to  protect  the  island 
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and  its  property  from  iDtruders  and  their  depredations  thereon.    As 

these  letters  had  some  influence  in  leading  the  Department  to  consent 

to  the  sale  of  the  island,  a  few  of  them,  possessing  also  some  interesting 

history  of  the  island  at  this  period,  are  copied  here : 

Fort  Armstrong, 
Bock  Mandy  October  6,  1855. 

Sir  :  The  barracks  and  one  block  fort  at  this  place  were  destroyed  by  fire  yesterday 
(Sunday)  afternoon.  I  was  in  the  city  at  obnrch  at  the  time  the  fire  originated.  I 
immediat'ely  rallied  about  a  hundred  men  with  bucket«y  and  endeavored  to  queU  the 
flames,  but  to  no  purpose.  We  bad  no  fire-engine,  and  it  was  impossible  to  stay  the 
progress  of  the  conflagration.  The  buildings  were  fited  by  some  persons  to  me  on- 
Known,  and  in  the  following  manner :  About  thirty  kegs  of  powder  had  been  stored  in 
the  magazine  by  the  contractors  for  the  improvement  of  the  rapids,  by  permission  of 
the  Secretary  of  War.  The  magazine  had  several  times  been  broken  open  and  powder 
stolen.  It  was  then  stored  in  a  safe  room,  or  what  was  believed  to  be  safe,  in  the  bar- 
racks. It  had  all  been  taken  awuy,  except  one  keg  and  one  or  two  parts  of  kegs. 
Some  persons,  while  I  was  at  church,  had  broken  open  a  window  and  ignited,  a  part  of 
a  keg  of  powder,  thus  causing  the  loss  of  the  buildings. 

I  have  published  an  advertisement  (at  my  own  expense)  to  endeavor  to  find  ont  the 
perpetrators  of  the  outrage,  which  I  hope  will  meet  your  approval.    I  send  yon  aoopy 
of  my  paper,  containing  the  advertisement  and  an  editorial  notice  of  the  fire. 
Very  respectfully,  your  obt.  servt., 

J.  B.  DANFORTH,  Jr., 
Agt.  Q.  If.  Dept.,  U,  S.  A, 
Maj.  D.  H.  Vinton, 

QimrtermasteTf  U.  S,  J.,  Saint  Louis ^  Mo, 

Fort  Armstrong,  October  9, 1856. 

Sir  :  I  have  to  report  that  on  Monday  evening,  the  6th  instant,  a  very  heavy  fire 
occurred  at  the  eastern  end  of  the  reserve,  destroying  the  large  tub  and  pail  factory, 
planing-mill,  and  several  other  buildings,  standing  upon  ground  rented  to  the  owners 
of  these  buildings  by  order  of  the  Secretary  of  War.  I  have  given  to  Messrs.  Dimock 
&  Grould,  the  principal  losers,  permission  to  erect  two  temporary  wooden  buildings 
upon  the  ruins,  that  they  may  be  enabled  to  pursue  their  business  and  save  themselves 
from  further  ruin.  I  send  you  a  copy  of  the  permission,  which  is  subject  to  the  pro- 
visions of  the  lease,  which  binds  them  to  remove  all  their  buildings  as  soon  as  notified 
so  to  do  by  the  United  States.  I  also  send  you  slips  cut  from  my  paper  giving  a  more 
minute  account  of  the  fiie. 
Hoping  you  wiU  not  disapprove  of  what  seems  to  me  to  be  justice  to  the  parties, 
I  remain  your  most  obt.  servt., 

J.  B.  DANFORTH,  Jr., 
JgU  Qrmr,  Dtpt,,  U,  S,  A, 
Mi^.  G.  H.  Crosman, 

Quartermaater,  U.  S,  J.,  Saint  JjOuiSf  Mo, 

Fort  Armstrong, 
Bock  Island,  III,  AprU  17,  1857. 

Sir  :  Your  instructions  of  the  1st  instant,  directing  the  unoccupied  buildings  on  the 
reserve  to  be  pulled  down,  were  duly  received.  You  also  direct  me  to  call  on  the  United 
States  marshal  for  this  district  to  remove  all  squatters. 

One  of  the  unoccupied  buildings  has  been  removed  and  the  other  taken  possession  of 
by  W.  C.  Wilson,  who  now  occupies  it  with  bis  family. 

I  have  notifiea  them  all  to  remove  from  the  reserve,  and  have  written  to  the  United 
States  marshal  as  directed. 

I  do  not,  however,  expect  he  will  pay  any  attention  to  the  request,  as  he  refused  on 
a  former  occasion,  saying  that  his  orders  must  come  from  the  proper  authorities  at 
Washington,  through  the  district  attorney. 

The  trespassers  now  on  the  reserve  are  Jacob  Warner,  George  Evener,  Thomas 
Bryant,  Peter  Coetello,  W.  C.  Wilson,  and  Charles  Patch. 

There  is  no  doubt  that  they  intend  to  remain  on  the  reserve  until  they  are  legally 
compelled  to  remove,  which  ought  to  be  done  with  as  little  delay  as  possible. 
Very  respectfully, 

J.  B.  DANFORTH, 

Agent  Qrmr.^e  Dept, 
Maj.  G.  H.  Crosman, 

Dept,  Qrmr,  General^  Saint  Louis,  Mo, 

[IndorftemeDto  on  the  above  letter.] 
Respectfully  referred  for  the  information  of  the  Quartermaster-General. 

G.  H.  CROSMAN, 
Dept,  Qrmr,  GtneraL 
Saint  Louis,  Aj^ril  21,  1857. 
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Respectfully  submitted  to  the  Secretary  of  War,  in  coDuection  with  my  report  of  the 
19th  iuat.,  and  I  recommend  chat  the  proper  civil  officers  be  required  to  remove  rbe 
trespassera  from  the  Rock  Island  reserve.  These  officers  have  not,  it  seems  to  me, 
been  very  prompt  in  the  performance  of  their  duties  when  called  on  to  remove  squat- 
ters. 

THOS.  S.  JESUP, 

Q.  M.  Gen  I. 

Davenport,  Iowa,  June  9,  1857. 

Sir:  Some  days  since  Major  Floyd  cansulted  me  about  the  settlers  on  Rook  Island 
who  seek  to  pre-empt  the  vacant  land  thereon. 

We  both  agreed  that  th«*y  would  do  no  material  injury  to  the  island,  unless  they 
coxDTnenc^d  cutting  the  timber,  in  which  case  I  promised  to  advise  M%jor  Floyd. 

I  learned  yesterday  that  these  settler.**  were  hewing  down  the  beautiful  young  timber 
on  that  island,  and  selling  it  off  for  wood.  I  have  written  Major  Floyd  at  Keokuk, 
bat  do  not  know  that  he  is  there,  and.  under  the  circumstibnc3S,  I  conclude  to  adviso 
jt»or  Department  of  what  is  going  on. 

The  agent,  Mr.  Danfortb,  is  cognizant  of  all  that  is  going  on,  and,  so  flir  from  en- 
deavoring to  prevent  it,  is  more  than  suspected  of  aiding  the  trespassers. 
Truly- yours,  &c., 

JNO.  P.  COOK. 
Hon.  Jno.  B.  Floyd, 

Sea-etary  of  War. 

rindorsemeot  on  the  above  letter.] 

Respectfully  returned  to  the  Secretary  of  War.  I  consider  it  my  duty  to  ask  that 
measures  be  immediately  taken  to  secure  the  public  property.  The  property  at  Rock 
Island  is  squatted  upon  by  any  who  choose  to  enter  upon  it,  utterly  regardless  of 
the  agent  in  charge  of  it.  I  have  often  endeavored  to  have  it  protected,  but  this  pur- 
pcse  failed.  The  civil  officers  have  been  appealed  to,  but  it  is  impossible  to  get  them 
to  act.  The  laws  authorize  the  Pr«iBident  to  remove  intruders  upon  the  public  laud  by 
military  force.  Unless  that  authority  be  exercsed,  the  property  at  Rock  Island,  which 
iswortli  more  than  a  mi'lion  of  dollars,  will  be  lost. 

I  submit,  in  oonn<H$tion  with  this  subject,  a  note  from  Gdneral  Churchill,  Inspector- 
General  of  the  Army,  dated  the  25th  of  June,  with  copies  of  two  reports  from  the 
agent  of  the  Department,  J.  B.  Danfortb,  one  dated  the  1st  of  June  and  the  other  the 
Ut  of  July,  both  submitted  by  Lieut.  Col.  G.  H.  Crosman,  department  quartermaster- 
general  at  Saint  Louis. 

TH.  S.  JESUP, 

Q.  M.  General, 
July  13, 1^57. 

Fort  Armstrong, 

Rock  Island^  June  1, 1857. 

Sir  :  There  are  now  about  twenty  persons  who  have  erected  small  houses  upon  the 
reserve,  and  have  filed  papers  at  the  Springfield  land-rffice,  claiming  the  island  under 
the  pre-emption  law.  Tney  are  cutting  tne  young  timber  and  beginning  to  make 
gardens. 

Immediate  and  decisive  action  should  betaken  to  have  them  all  removed  and  the 
rights  of  the  United  States  preserved. 

This  can  be  done  by  suits  for  trespass  or  suits  in  ejectment ;  but  a  more  effective  way 
would  be  to  send  a  company  of  infantry,  on  its  way  to  or  from  Fort  Snelliug,  to  the 
island  and  remove  them  alL 

In  the  mean  time  (should  suits  be  commenced)  an  injunction  to  restrain  them  from 
cutting  timber  ought  at  once  to  be  procured. 

Should  the  military  company  be  sent,  this  would  be  unnecessary. 

I  tbink  the  interests  of  the  United  States  require  immediate  action. 
Very  respectfully,  your  obedient  servant, 

J.  B.  DANFORTH,  Jr., 
Agt,  Qrmr.  Dept.,  (J,  8.  J, 

Ool.  O.  H.  CR06MAN, 

Deputff  Quartermatter 'General y  U.  S.  A.,  Saint  LouiSy  Mo. 

[lodoraemeiita  on  above  letter.] 

Respect^lly  referred  for  the  information  of  the  Quartermaster-General. 
The  island  should  be  either  occupied  promptly  by  a  detachment  of  United  States 
troops,  or  sold  to  the  highest  bidder  after  a  survey  and  subdivision  of  it  into  small  lots 

G.  H.  CROSMAN, 
Deputy  Qtiartermaster- General, 

6  OBD 
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Saint  Louis,  8th  June,  1857. 

Re8pectfal]y  sabmitted  to  the  Secretary  of  War,  in  connectioD  with  my  report  on 
the  letter  of  J.  P.  Cook,  esq.,  of  Davenpoit,  Iowa,  of  the  9th  of  Jnne. 

TH.  S.  JESUP, 
Quartermasier-GeneruL 
July  13,  lubl. 

Inppector-Gkneral's  Department, 
'  Washifigton,  June  25,  1857. 

General  :  I  have  just  received  a  letter  from  a  friend  in  Chicago,  from  which  I  make 
the  following  extract  f«»r  your  information.  I  leave  here  to-morrow  for  New  York,  and 
mnst  take  the  letter  with  me.    He  says: 

*'0n  atrip  to  Iowa  a  few  days  since  I  noticed  that  there  are  squatters  locating  them- 
selves  on  Rock  Ii>land.  and  was  informed  that  they  were  making  sad  havoo  with  the 
groves  of  timber  on  the  island,  cutting  and  selling  cord-wood,  &c.'' 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

S.  CHURCHILL, 
Inspectar-GtmeraL 
General  T.  S.  .Jesup, 

Quartermaster-Geveral. 

[Indorsement  on  above  letter.] 

Respectfully  submitted  to  the  Secretary  of  War,  in  connection  with  my  report  on  the 
letter  of  J.  P.*  Cook,  esq. 

TH.  S.  JESUP, 
Quurtermaster-General. 
July  13, 1857. 

Fort  Akmstrong,  Rock  Island,  July  1, 1857. 

Sir  :  Depredations  still  continue  to  be  made  upon  the  reserve,  and  the  trespassers 
are  cutting  lar^e  quantities  of  wood  and  destroying  the  timber  and  clearing  the  land. 
Some  immediate  and  decisive  action  should  be  taken  by  the  War  Department  to  pro- 
tect the  rights  and  property  of  the  United  States. 

That  a  sale  of  the  island  would  be  greatly  for  the  interests  of  the  people  of  this 
region  there  can  be  no  doubt,  unless  the  Department  intend?*  the  island  for  an  armory, 
arsenal,  dec,  as  heretofore  recommended  to  Congress  by  the  Secretary  of  War. 

If  the  Department  intends  to  reserve  it  for  the  use  of  the  Government,  it  might  now 
be  made  a  recruiting  rendezvous  and  thns  clear  it  of  all  trespassers. 

This  kind  of  a  military  occupation  would  create  no  hostility,  and  would  satisfy  the 
people  that  the  Depaitment  intended  ultimately  to  improve  it  for  Government' pur- 
poses. 
Inclosed  please  find  my  pay-account  for  the  qnarter  ending  on  the  30th  ultimo. 
Very  rcspecifuUy, 

J.  B.  DANFORTH,  Jr., 
Agi.  Qrmr.  Dept.,  U.  S.  A. 
Lieutenant-Colonel  G.  H.  Crosman, 

Dejmiy  Quartermasier-Generaly  U.  S.  A. 

llndorsemento  on  above  letter,  i 

Respectfully  submitted  for  the  information  of  the  Quartermaster-General. 
I  have  heretofore  I'ecommended  action  in  this  matter. 

G.  H.  CROSMAN, 
Deputy  Quartermaster-General. 
Saint  Louis,  July  6, 1857. 

Respectfully  submitted  to  the  Secretary  of  War  in  connection  with  my  report  on 
the  letter  of  J.  P.  Cook,  esq. 

TH.  8.  JESUP, 
Quartermaster-General. 
July  13, 1857. 

MoLiNE,  Rock  Island  County,  Illinois, 

Ftbruary  27,  1858. 

Sir  :  There  are  some  facts  in  the  history  of  the  island  of  Rock  Island  which  are  beyond 
doubt  unknown  to  you.  I  take  the  liberty  and  task  of  communicating  some  of  them 
to  you. 

You  have  ere  this  received  well-authenticated  information  that  divers  persons  have 
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devastated  a  portion  of  the  military  reservation  on  Rock  Island.  I  beg  leave,  sir.  to 
call  yoar  atteutioi  to  one  of  these  depredators — to  David  B.  Sears,  of  this  city — who 
has  lar  exceeded  all  others  in  the  extent  of  his  depredations.  He  began  his  serious 
encroachtnents  in  the  fall  of  1856,  by  cutting  and  removing  valuable  timber  from  the 
^'eflt  half-section  29,  township  18  north  of  range  1  west  of  the  4tli  principal  meridian, 
said  tract  being  a  portion  of  the  military  r<  serration,  and  containing  55^%  acres. 

The  sa>d  David  B.  Sears  continued  his  depredations  throngli  the  winter  of  1856-^57, 
and  desisted  only  when  he  had  made  a  clean  sweep  of  the  timber  on  the  trncr.  He 
removed  not  le8*«%than  seven  hundred  (700)  cords  of  superior  cord-W(M)d  and  a  large 
oamlier  of  valuable  logs. 

Hn  cansed  the  greater  part  of  the  cord-wood  to  be  hanled  to  the  line  of  the  railroad 
crossing  the  lower  extremity  of  tlie  island,  and  sold  it  to  Mississippi  and  Missouri  Kail- 
road  Company,  while  a  smaller  part  he  either  used  himself  or  sold  to  the  citizens  of 
this  city  and  vicinity.  The  logs  he  caused  to  be  hanled  to  bis  mill,  and  there  they  have 
been  sawed  into  lumber,  the  proceeds  in  every  case  returning  to  himself. 

The  railroad  company  are  now,  and  have  been  for  some  time  past,  removing  the  wood 
sold  to  them  by  D.  B.  Sears  from  the  island. 

All  this  has  been  done  and  is  doing  under  the  very  eye  of  the  Quartermaster's  agent, 
Mr.  Slay  maker,  and,  so  far  as  can  be  ascertained,  U  nnrebuked  and  unnoticed  by  him. 
The  age«^t  lately  appointed  has  taken  no  more  notice  of  this  than  did  his  predecessor. 
Therefore,  now,  sir,  your  attention  is  respectfully  called  to  the  facts  above  noted. 
Allow  m«i  to  add  that  in  the  interim  between  the  beginning  of  his  depredations  and 
the  present,  be,  David  B.  Sears,  Las  publicly  said  repeatedly  that  the  said  tract  is  bis 
own,  or  the  same  as  his  own.  Further,  he  has  laid  out  a  town,  and  allows  and  directs 
bis  engineer  to  so  plot  it  that  one-half,of  his  proposed  town  lies  upon  the  reservation. 
For  proof  see  map  of  Moline,  (last  edition.) 

If,  sir,  any  reference  be  desired,  I  would  Vespectfully  refer  you  to  Major  Thales  Liods- 
ley,  of  this  city,  who  has  resided  ia  this  city  and  vicinity  for  several  years,  and  whose 
integrity  is  above  reproach,  and  whose  honor  16  without  a  stain.  In  communicating 
the  above  facts,  ^c, 

I  have  the  honor  to  be,  very  respectfully,  yours. 


Hon.  John  B.  Floyd, 

Secretary  of  War. 


H.  G.  POST. 

D.  G.  SWANDER. 

O.  A.  WHITCOMB. 


[Indorsement  on  foregoing  letter.] 

Respectfully  returned  to  the  Secretary  of  War.  The  robberies  committed  upon  the 
public  property  at  Rock  Island  have  been  going  on  for  years  past.  I  recommended 
that  measures  be  adopted  to  put  a  stop  to  them,  and  to  recover  ttie  value  of  the  prop- 
erty heretofore  taken  off  or  used. 

TH.  S.  JESUP, 

Q.  M.  GtneraL 
Makch  19, 1858. 

Also  see  petition  to  the  Secretary  of  War  from  J.  H.  Langley  and  others, 
pre-emptors  on  the  island,  copied  some  pages  back. 

Some  of  these  letters  and  many  others  about  the  island,  written  in 
1856  and  1857,  evince  a  bitter  rivalry  between  the  different  parties  who 
were  trying  to  acquire  a  titl(i  to  lands  on  the  island.  The  statements 
made  bj-  these  parties  respecting  each  other  are  not  always  charitable, 
and  appear  sometimes  to  be  incorrect. 

By  referring  back  to  the  efforts  of  several  parties  to  pre-empt  the 
lands  on  the  island,  it  will  be  seen  that  when  these  parties  went  to  the 
register  at  Springfield  in  April,  1858,  to  prove  title  and  pay  for  the  lands 
they  bad  registered,  they  were  told  by  the  register  that  he  had  received 
orders  from  Washington  to  stop  all  proceedings  in  regard  to  the  pre- 
emption of  the  lands,  as  the  War  Department  had  determined  to  sell  the 
island  as  a  military  reservation. 

From  this  time  to  May,  1858,  which  was  the  time  finally  fixed  upon 
for  the  sale,  all  parties  having  or  claiming  interests  in  the  island  were 
active  in  trying  to  protect  those  interests. 
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The  following  statement  of  the  several  interests  centering  in  the  ii^land 
at  this  time  is  drawn  from  various  sources,  and  is  believed  to  give  a  cor- 
rect idea  of  the  existing  condition  of  Affairs. 

There  was  a  party  of  speculators  in  eastern  cities  who  desired  to  pur- 
chase the  island,  and  they  used  their  influence  to  procure  its  sale,  that 
they  might  profit  thereby. 

The  numerous  complaints  of  depredations  on  the  island,  the  persistent 
attempts  of  many  persons  to  obtain  the  lands,  the  inability  of  the  Gov- 
ernment to  protect  its  interests,  and  the  fear  that  the  island  would 
eventually  be  obtained  by  its  many  claimants,  and  that  the  Government 
w^ould  receive  little  or  no  remuneration  for  it,  finally  led  the  War  De- 
partment to  consent  to  its  sale,  although  the  opinion  was  almost  univer- 
sal that  it  ought  to  be  retained  as  a  site  for  a  great  armory  and  arsenal. 

There  were  at  the  east  end  of  the  island  several  mill  owners  and  others 
occupying  lauds  which  they  had  leased  from  the  United  States  in  1854, 
with  the  consent  of  the  Secretary  of  War,  and  for  which  they  were  pay- 
ing rent.  Excepting  from  these  Mr.  D.  B.  Sears  and  the  owners  of  the 
Moline  water-power,  (Messrs.  Pitts,  Gilbert  &  Pitts,)  none  of  the  others 
appear  to  have  desired,  and  there  appears  to  be  nothing  to  show  that 
they  attempted  to  maintain,  any  iutere.*\t  opposed  to  the  interests  of  the 
United  States.  They  were  enjoying  valuable  privileges  by  and  with  the 
consent  of  the  Government,  and  they  desired  to  hold  them  as  long  as 
they  could.  If,  how^ever,  the  Government  wanted  tbe  island  as  a  site  for 
an  arsenal  or  for  other  purposes,  they  were  ready  to  remove.  If  the 
island  was  to  be  sold,  th^y  were  very  anxious,  as  were  also  Mr.  Sears 
and  Messrs.  Pitts,  Gilbert  &  Pitts,  to  luircbase  the  lands  they  occupied. 
They  did  not  object  to  the  sale,  but  they  objected  to  the  sale  of  the  part5 
they  oex'upied  to  other  parties,  and  therefore  they  were  deeply  interested 
in  the  matter  and  watched  closely,  in  order  that  if  the  sale, should  take 
place  they  niight  protect  their  interests  and  purchase  the  lands  they  oc- 
cupied. The  plans  of  the  Moline  Water- Power  Company  (Pitts,  Gilbert 
&  Pitts)  were  pretty  sure  to  be  interfered  with  by  the  sale,  and  therefore 
that  company  was  opposed  to  it.  The  sale,  if  it  took  place,  would  cer- 
tainly destroy  all  the  hopes  of  the  pre-emptors,  and  also  all  the  projects 
of  Mr.  Lindsley;  therefore  all  of  these  were  earnestly  and  directly  opposed 
to  the  sale,  and  did  all  they  could  to  prevent  it.  The  two  railroad  com- 
panies (the  Mississippi  and  Missouri  and  the  Chicago  and  liock  Island) 
and  the  Railroad  Bridge  Company  were  not  exactly  opposed  to  the  sale, 
but  as  they  claimed  not  only  the  lands  occupied  by  them  for  a  right  ol 
way,  but  also  alternate  sections  of  land  running  to  their  track,  they  were 
earnestly  opposed  to  the  sale  of  what  they  claimed,  and  wished  it  to  be 
reserved,  possibly  because  they  may  have  preferred  to  hold  their  claims 
against  the  United  States  to  risking  them  with  a  purchaser.  The  claim 
and  interest  of  Hon.  Bernhart  Henn,  agent  of  the  State  of  Iowa  and  her 
assigns,  the  railroad  companies,  were  the  same  as  those  of  the  railroad 
companies  themselves,  and  he  protested  against  the  sale  for  the  same 
reasons. 

Some  of  the  foregoing  interests  are  best  explained  by  the  following 
letters : 

Washington  City,  April  29,  1858. 

Sir  :  Having  •bserved  id  the  newspapers  a  public  notice  signed  by  you,  in  which 
you  oii'vT  I'or  sale  the  follow iug-descri bed  tracts  of  land,  situated  on  Rock  Island,  in  the 
State  of  Illinois,!  deem  it  uiy  duty,  as  agent  of  the  litate  of  Iowa  and  her  assigns,  the 
railroad  companies,  to  inclose  herewith  to  you  a  duplicate  of  a  letter  this  day  addressed 
to  the  Couimissiouer  of  the  General  Laud-Odice,  in  which  1  claim  said  tracts  of  l;&ad 
as  inuring  to  the  Mississippi  and  Missouri  Railroad  Company  under  the  act  of  Con- 

f;ress  approved  May  15,  1^56,  entitled  ''An  act  making  a  grant  of  laud  to  the  State  of 
owa,  in  alternate  sections,  to  aid  in  the  construction  of  certain  railroads  in  said  State ;  ' 
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*Dd  1 4I0  h^reby  formally  protest  against  the  sale  of  any  and  all  of  the  following-de- 
scribed tracts,  the  same  having  already  been  disposed  of  by  said  act,  to  wit : 

8.  W.  fracl.  i  of  section  25,  T.  18  N.  R.  2  W.  4  p.  m.,  containing 70. 62 

N.  E.     "      i    **        **       25    **  18  **    "  2   "    "      *'  **  ..--- 10.69 

N.  \V.  fracl.  of  N.  W.  fracJ.i  of  section  31.  T.  18  N.  R.  1  W.  4  p.  m.,  containing!.  49.91 
N.  E.      "      "    N.  E.      **      i  "        ''       31,  *'  18"    "    1  "    "     "  *'         ..  21.45 

W.  fracl.  i    ofS.W.  fracl.  i  "        "      29,  "  18"    "    1  "    "    '*  •*  ..  55.49 

Trnsting  that  the  Government  will  not  complicate  the  settlement  of  the  claim  of  said 
railroad  compauy  to  these  lands  by  a  sale  thereof,  I  have  the  honor  to  remain, 
Very  respectfully,  your  obedient  servant, 

BERNHART  HENN, 
Agent  of  the  State  of  Iowa  and  the  Eailroad  Companies. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 

New  York,  JpHl  12. 1858. 

Sir:  We  regret  to  be  nnder  the  necessity  of  calling  yoar  attention  to  a  subject  of 
great  importance  to  the  commercial  interests  of  the  Northwestern  and  Atlantic  States, 
and  to  ask  your  personal  action  thereon. 

We  have  just  seen  an  advertisement  of  the  War  Department,  dated  the  26th  of  March 
last,  inviting  sealed  proposals  until  the  3lst  of  May  next,  for  the  purchase  of  the  unsold 
land  of  the  island  of  Rock  Island,  in  the  State  of  lllinoin. 

In  November  last  Mr.  Dix,  one  of  the  undersigned,  called  personally  on  the  Secretary 
of  War  and  expressed  a  wish  to  lay  liefore  him  the  claims  of  the  Mississippi  and  Mis- 
aonri  Railroad  Oouipany,  the  Railroad  Bridge  Company,  and  theCbicagoand  Rock  Island 
Railroad  Company  to  a  right  of  way  and  to  certain  lands  on  Rock  Island  under  existing 
laws  of  the  United  States.  The  Secretary  was  very  much  occupied  in  preparing  for 
the  approaching  session  of  Congress,  and  at  his  suggestion  a  communication  was  ad- 
dressed to  him  setting  forth  in  detail  the  claims  of  said  companies.  A  copy  of  this  com- 
munication, dated  the  30th  November  last,  is  annexed  and  marked  ''A.^'  It  requests 
that  the  land  specified  therein  and  the  right  of  way  claimed  by  the  said  companies  may 
be  reserved  from  anv  sale  which  may  be  made  of  the  public  lands  on  Rock  Island  ;  and 
i9  was  accompanied  by  the  opinion  of  Judge  McLean,  one  of  the  justices  of  the  Su- 
preme Court  of  the  United  States,  recognizing  the  right  of  way  of  the  Railroad-Bridge 
Company  in  a  snit  brought  by  the  United  States  under  your  predecessor  in  office  for  the 
express  purpose  of  determining  the  rights  of  the  company  in  this  respect. 

On  the  11th  of  March  the  request  that  these  lands  might  be  secured  if  a  sale  of  the 
island  was  contemplated  was  renewed,  and  it  was  also  requested  in  that  case  that  Mr. 
Dix  might  be  advised,  in  order  to  atl'ord  him  an  opportunity  of  seeing  the  Secretary 
of  War  personally.  This  communication,  a  copy  of  which  is  annexed  and  marked 
**  B,**  wa^  addressed  to  the  Secretary  in  consequence  of  prevailing  rumors  that  the 
island  was  to  be  sold. 

On  the  27th  of  March  a  third  communication,  a  copy  of  which  is  annexed  and 
marked  **C"  was  addressed  to  the  War  Department,  asking  whether  the  lands  claimed 
by  the  companies  would  be  reserved  from  sale. 

To  no  one  of  these  communications  has  any  reply  been  received. 

The  three  companies  in  whose  behalf  the  communications  referred  to  were  made 
have  invested  nearly  eleven  millions  of  dollars  in  these  two  railroads,  and  in  the 
bridge  across  the  Mississippi  River  connecting  them  with  each  other.  The  Atlantic 
States,  including  Maine  and  Pennsylvania,  and  the  intermediate  States  from  the  coast 
to  the  MissiNsippi  River,  have  a  deep  interest  in  these  improvetuents  and  in  the  con- 
tinuance of  the  communication  across  Rock  Island.  Under  the  advertisement  of  the 
War  Department  not  only  the  lands#laimed  by  the  Mississippi  and  Missouri  and  the 
Chicago  and  Rock  Island  Railroad  Companies  are  proposed  to  be  sold,  but  even  the 
right  of  way  recognized  by  the  Supreme  Court  of  the  United  States  (through  one  of 
itH  justices)  as  possessed  by  the  Railroad- Bridge  Compauy  in  a  suit  instituted  for  the 
purpose  of  settling  this  very  qnestion. 

Under  the^e  circnmstances  (on  which  the  undersigned  desire  to  make  no  comment) 
we  resi>ectfully  ask  you,  as  Chief  Magistrate  of  the  Union,  that  the  lauds,  including 
right  of  way,  claimed  by  the  said  companies  may  be  reserved  from  the  proposed  sale 
of  Rock  Island  until  their  rights  therein  can  be  judicially  deteruiined ;  or,  should 
yon  prefer  ir,  we  should  be  equally  well  satisBed  to  have  the  whole  subject  referred  to 
the  Attorney-General  of  the  United  States  for  his  opinion.  « 

Respectfully  asking  your  early  attention  to  this  communication,  we  are  your  obedient 
servants, 

JOHN  A.  DIX, 
Prest.  Mi88.  tf  Mo.  R.  R.  Co. 
HENRY  FARNAM, 
Pres.  of  C.  4"  R'  Island  R.  R.  Co.,  Pres.  of  the  Railroad-Bridye  Co^ 

His  Excellency  Jamrs  Buchanan, 

President  of  the  United  States* 
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The  letters  to  the  Secretary  of  War,  copies  of  which  were  inclosed  in 
the  above  letter,  are  sufficiently  explained  in  the  letter  itself.  The 
amount  of  land  claimed  by  the  railroad  companies  was  208j^^%  acres. 

Washington  City,  May  24, 1858. 

Sir:  I  haye  been  eraplojed  as  counsel  by  J.  H.  Findley  and  other  persons  who  claim 
the  right  of  pre-emption  in  the  public  lands  on  Rock  Island,  which  were  formerly  in- 
cinded  in  the  military  reservation  of  Fort  Armstrong,  and  which  are  now  advertised 
for  sale  by  3'oar  order  on  the  3l8t  inst.,  and  in  their  behalf  I  beg  leave  to  call  yonr  at- 
tention brieliy  to  the  grounds  of  their  claim,  tbe  effects  likely  to  result  to  the  Govern- 
ment and  to  them  from  the  proposed  sale,  and  to  ask  that  the  sale  be  postponed  till 
the  question  of  their  right  of  pre-emption  can  be  heard  and  decided  in  the  Department 
of  the  Interior. 

Mr.  Justice  McLean,  in  a  decision  made  winter  before  last  on  tbe  Rock  Island  Bridge 
case,  (6  McLean's  Reports,  517,)  distinguished  these  lands  from  those  in  the  Fort  Dear- 
born reserve  considered  in  the  cases  of  Wilcox  vs.  Jackson,  (l:{  Peters,  513,)  and  of 
the  United  States  va.  Chicago,  (7  Howard,  193,)  and  held  that  your  predecessor, 
Governor  Marcy,  had  assigned  thorn  to  the  Land  Department  by  his  letter  of  February 
11,  1848,  in  which  he  said  that  the  said  land  ^Ms  hereby  relinquished  and  placed  at 
the  disposal  of  the  Department  which  has  charge  of  tbe  public  lands,"  and  that  from 
and  after  that  date  these  lands  bad  ceased  to  be  a  reserve  ^^  through  tbe  same  authority 
by  v^  hich  it  had  been  appropriated,''  and  that  the  lands  thus  retroceded  to  tbe  Laud 
Department  were  oh  the  same  footing  with  other  public  lands,  and  were  subject  to 
private  entry  afrer  advertisement. 

If  this  decision  shall  be  held  to  be  law  by  the  Supreme  Conrt  of  the  United  States, 
the  settlers  have  undoubtedly  the  right  of  pre-emption  in  these  lands,  for  all  public 
lands  that  can  be  thus  disposed  of  are  subject  to  pre-emption  by  the  settlers  on  it. 

This  brief  exposition  of  the  title  of  thti  pre-emption  will,  I  am  sure,  convince  yon, 
if  not  fully  of  their  rights,  at  l^'ast  that  th^y  are  sufficiently  well  founded  greatly  to 
affect  the  price  of  those  lands  if  they  are  sold  before  the  question  of  their  rights  is  con- 
sidered and  acted  upon  by  the  proper  Department,  and  render  it  certain  that,  if  the 
true  title  passes  at  the  proposed  sale,  the  lands  will  be  sold  for  much  less  than  the>r 
real  value,  and  at  a  great  sacritico  to  the  public. 

This  would  not  be  always  conclusive  against  dispoiing  of  land  by  any  individual 
while  there  was  a  cloud  upon  the  title,  because  the  vendor  would,  at  least,  have  the 
advantage  of  retaining  the  purchase-money  received  in  any  event,  so  that  the  price 
would  be  clear  gain  in  case  his  title  failed.  But  the  sales  of  the  Government  are  prac- 
tically with  warranty  c  f  title,  although  the  deeds  are  in  form  quitclaims,  for  in  every 
case  of  failure  of  title  the  money  received  by  the  Government  is  returned. 

The  pre-emption  claim  in  this  case,  therefore,  should  be  referred  to  tbe  Deparment 
which  the  law  makes  the  final  arbiter  of  such  claims,  (see  Wilcox  va.  Jackson,  13th 
Peters,  513,)  and  where,  I  have  every  confidence,  it  will  be  promptly  as  well  as  cor- 
rectly decided,  before  the  land  can  be  sold  anvantageously  to  tbe  Government. 

And  I  think  you  will  be  inclined  to  take  this  course,  even  if  the  public  interest  did 
not  dictate  it,  from  a  sense  of  justice  to  the  claimants,  for  the  proposed  sale  will  operate 
to  confiscate  their  lands,  even  if  tbe  doctrine  of  Judge  McLean,  which  affirms  their 
title,  should  be  maintained  by  the  court  of  the  last  resort,  because  the  sale  will  pre* 
cipitate  them  into  a  ruinous  litigation,  which  will  deprive  them  of  the  greater  part,  if 
not  of  the  whole  value,  of  the  lands. 

I  am,  sir,  with  great  respect,  your  obedient  servant, 

M.  BLAIR. 

Hon.  John  B.  Floyd, 

Secretary  of  War, 

Washington,  September  5, 1857. 

Sir  :  I  visited  Washington  to-day  for  the  purpose  of  purchasing  the  military  reserve 
on  Rock  Island,  in  the  State  of  Illinois;  but  learning  from  your  chief  clerk  that  the 
)irobability  was  that  the  reserve  would  not  be  sold  at  private  sale,  I  submit  for  your 
consideration  the  recommendation  contained  in  the  inclosed  note  from  the  Hon.  S.  A. 
Douglas. 

I  have  some  valuable  improvements  on  the  reserve,  situated  on  the  E,  half  of  the  N. 
W.  iract.  quarter  of  section  3*2,  which  fraction,  as  you  will  perceive  by  the  inclosed 
map,  contains  only  !^7y\)*j  acres,  I  have  had  peaceable  possession  of  said  fraction  since 
the  removal  of  the  garrison  from  Fort  Amistrong,  a  period  of  nearly  twenty-two  years, 
and  now  occupy  it  under  lease  from  the  Government,  (which  lease  expires  at  the  will 
or  convenience  of  the  Secretary  of  War.) 

Now,  to  save  to  me  my  improvements,  (which  are  of  great  value  to  me  and  would  be 
of  hut  little  value  to  the  Government,)  I  respectfully  petition  that  you  sell  to  me  said 
fraction  of  land  at  private  sale,  or  so  much  thereof  as  will  secure  to  me  my  improve< 
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mente,  and  at  a  price  as  much  above  the  valuatioD  set  apon  it  by  your  Commissioiier 
as  the  residoe  of  the  lands  brinjir  at  pablic  aaotion  above  said  valuation. 
Very  respectfally,  your  ob'd't  serv't, 

DAVID  B.  SEARS. 
Hon.  John  B.  Floyd, 

Secretary  «/  War, 

Chicago,  September  2,  1857. 

Sir:  This  letter  will  introduce  .to  you  Mr.  David  B.  Sears,  of  this  State,  wbo  resides 
upon  Rook  Island,  and  owns  a  part  of  the  island  by  virtne  of  a  grant  from  the  United 
States.  He,  in  oummon  with  the  people  of  thab vicinity,  feels  an  interest  in  having 
tbe  island  sold  and  connected  with  private  property.  It  has  been  abandoned  for  mili- 
tary purposes  several  years,  and  is  now  lying  vacant,  without  being  used  for  any  useful 
porpose.  I  woald  recommend  that  the  War  Department  send  out  an  engineer,  and 
hsTe  all  the  lands  belonging  ro  tbe  United  States  on  the  island  surveyed  into  blocks 
not  exceedmg  four  acree  each,  and  surrounded  by  streets,  and  then  sold  at  public  auc- 
tion to  the  highest  bidder,  after  giving  at  least  three  months'  public  notice  of  tbe  time 
and  terms  of  sale  in  the  newspapers  at  Rock  Island  and  Davenport,  and  the  other  prin- 
cipal cities  of  the  Northwest. 

It  might  be  well,  also,  to  have  each  block  valued  by  the  engineer  before  the  day  of 
sale,  and  let  the  valnation  stand  as  a  minimam  pnce,  below  which  no  bid  should  be 
received,  as  it  is  probable  that  most  of  the  blocks  would  be  purchased  for  private  resi- 
dences by  the  citizens  of  Davenport,  Rock  Island,  and  Moline.  I  would  huggest  that 
•everal  blocks  be  reserved,  and  dedicated  on  the  plot  for  public  squares  or  parks.  I 
believe  this  would  enhance  the  value  of  the  residue  of  the  blocks  to  an  interest  beyond 
the  valae  of  the  blocks  so  reserved.  As  the  Government  has  no  further  use  for  th\0 
island  for  military  or  any  other  public  purpose,  I  think  it  would  be  wise  to  dispose  of 
it  in  tbe  mode  I  have  indicated.  Mr.  Sears  lives  on  the  island  and  is  familiar  with  it-s 
aitnation,  and  can  give  yon  all  the  necessary  information  concerning  it. 
I  have  the  honor  to  be,  very  truly,  your  friend, 

S.  A.  DOUGLAS. 

Hon.  John  B.  Floyd, 

Secretary  of  War. 

Also  see  Mr.  J.  B.  Danforth's  letter,  dated  March  26,  1857,  presenting 
Messrs.  Pitts,  Gilbert  &  Pitts'a  interests,  which  was  copied  several  pages 
back.  Mr.  Thales  Lindsley  also  wrote  numerous  letters  to  the  Secretary 
of  War,  pressing  his  claims,  and  showing  the  great  honor  and  benefit 
that  wonld  accrue  to  the  Department  by  granting  him  lands,  &c.,  but 
these  letters  are  too  long  to  be  copied.  He  was  opposed  to  the  sale  also 
because  of  his  pre-emption  claims. 

From  the  time  that  it  became  known  that  the  island  was  to  be  sold 
till  near  the  time  appointed  for  the  sale,  all  of  tbe  above  parties  were 
active  in  pressing  their  claims. 

The  authority  of  the  War  Department  to  make  the  sale  was  derived 
from  the  act  of  Congress  of  March  3,  1819,  (3d  volume  United  States 
Statutes  at  Large,  page  520,)  and  the  fourth  section  of  the  act  of  March 
3,  1857,  (11th  volume  United  States  Statutes  at  Large,  page  203.) 

The  sale  was  advertised  as  follows : 

War  Department, 
Washington,  March  26,  1858. 

^aled  proposals  wUl  be  received  at  this  Department  until  the  3l8t  day  of  May  next 
for  the  parcbase  of  all,  or  aay  part  oot  less  taan  one  legal  sabdi  vision,  of  the  unsold 
land  of  the  **  island  of  Rock  Island,''  in  the  State  of  Illinois,  heretofore  reserved  for 
military  purposes. 

Bids  will  be  received  for  the  purchase  of  the  lands  in  gross,  or  for  separate  parcels, 
AS  above  described,  tbe  Department  reserving  to  itself  the  right  to  accept  or  reject 
either  or  boih,  as  may  be  deemed  most  advantageous  to  the  Government. 

Bids  will  be  received  until  12  o'clock  m.  of  the  31st  day  of  May,  at  which  hour  all 
then  before  tbe  Department  will  be  opened. 

Proposals  sbonld  be  sealed  and  indorsed,  **  Proposals  for  tbe  purchase  of  the  island 
of  Rock  Island." 

Payment  to  be  made  in  cash  to  the  a^istant  treasurer  at  Saint  Louis,  or  to  the  Treas- 
urer at  WUsbiugcon,  within  fifteen  days  after  the  acceptance  of  the  bids,  and  receipts 
transmitted  immediately  to  this  Department.  In  case  of  failure  to  make  the  payment 
within  the  time  specified,  the  award  shall  be  declared  null  and  void. 
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The  descriptions  and  areas  of  the  unsold  tracts  into  which  the  island  is  divided  by 
the  surveys,  and  for  which  proposals  are  now  invited,  are  as  follows,  viz : 


TOWD- 

i»hip. 

Range. 

18  N... 

I  W.. 

18N... 

1  W . . . 

18N... 

IW... 

18N... 

IW  .. 

18N  ... 

1  W.. 

1«N    .. 

IW.. 

18  N  . . . 

IW... 

18N  ... 

IW... 

18  N  . . . 

lYT.. 

16  N  . . . 

IW  .. 

18  N  . . . 

IW     . 

18  X  . . . 

IW  . 

18  N  . . 

1  W... 

18N... 

IW  .. 

18N  .. 

IW... 

18  N  . . . 

2W... 

18  X... 

2W.. 

1?  .V      . 

2W  . 

18X... 

aw... 

18  X... 

8W... 

Sec- 
tion. 


29 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
31 
32 
:i2 
a.'i 
25 
36 
36 
36 


Area  in 
acre*. 


West  (  of  southwest  fractional  4 

Northeast  fraotional  ^ 

Northwest  fractional  J  

Northeast  ^  of  sontkeast  fractional  | . . 
Southeast  i  of  southeast  fractional  |  . 
Northwest  4  of  sontbeast  fractional  i. 
Southwest  i  of  southeast  fractional  ^  . 
Northeast  ^of  southwest  fractional  i. 
Northwest  i  of  southwest  fractional  4 
Southwest  i  of  southwest  fractional  | 
Sontbeast  4  of  southwest  fractional  ^. 
Fractional  northeast  ^  of  northeast  ^ . . 

Fractional  north  4  of  northwest  i 

Fractional  east  ^  of  northwest  i 

Fractional  west  (  of  northwest  ^ 

Northeast  fractional  i 

Southwest  fractional  i 

Fractional  worth  }  of  northwest  ^ 

Northeast  ^  of  northeast  ^. 

Northwest  ^  of  northeast  ^ 


55.49 
14.39 
2X55 
3&31 
40 
40 

25.  S 

40. 7B 

4a  7« 

4a  78 

32.78 

21.45 

49.91 

37.24 

45.74 

10.69 

♦70.0 

91.58 

*30.55 

*23.69 


JOHN  B.  FLOYD, 

Secretary  o/  War. 

'  NoTK.— Tbo  "note"  of  April  25  being  incorrect,  the  following  is  substituted  therefor : 
The  follow iujr-aeacribed  tracts,  viz  :  S.  W.  fractional  J  of  sec.  25.  T.  18  N..  R.  2  W. :  fractional  N.  ^  of 
N.  W.  \  sec.  36,  T.  18  N.,  R.  2  W. ;  N.  W.  J  of  N.  E.  i  of  sec.  36.  T.  18  N..  R.  2  W.,  will  be  sold  subject  to 
ilio  claims  of  the  Rail  road -Bridge  Company,  the  Chicago  and  Rock  Island  Railroad  Company,  and  the 
Mississippi  and  Missouri  Railroad  Company  for  "right  of  way  "and  "depot  grounds,"  amounting  to 
15.36  acres  in  the  first-named  tract,  to  3.72  acres  in  the  second-named  tract,  and  0.42  acres  in  the  last- 
named  tract,  a^  particularly  designated  and  marked  on  the  maps  filed  in  the  General  Land-Office,  with 
letter  of  23lh  February.  1851,  by  John  O.  Sargent,  attorney,  claiming  right  of  way  und»T  the  act  of  Con- 
gress approved  August  4, 1852,  entitled  "An  act  to  graut'^the  right  of  way  to  all  rail  and  plank  roads 
and  macadamized  turnpikes  passing  through  the  public  lands  belonging  to  the  United  States." 

JOHN  B.  FLOYD. 

Secretary  of  War. 

Numerous  bids  were  received  uuder  the  above  advertisement,  but  tbey 
were  never  opened.  A  few  days  after  tbe  day  appointed  for  opening  the 
bids,  the  act  of  June  12, 1858,  was  approved,  the  sixth  section  of  which 
(see  11th  volume  United  States  Statutes  at  Large,  page  336)  prohibited 
such  sales,  and  it  was  understood  that  the  action  that  Congress  was 
taking  in  the  matter,  and  the  strong  opposition  of  many  parties  to  the 
sale,  prevented  the  Secretary  of  War  from  completing  it. 

ANOTHER  ATTEMPT  TO  SELL  THE  ISLAND. 

The  following  winter,  Senator  Trumbull  introduced  a  bill  (Senate  bill 
No.  487)  to  provide  for  the  sale  of  the  island.  The  interests  of  the 
various  parties  and  the  action  taken  by  them  for  and  against  this 
proposed  sale  were  precisely  the-  same  as  already  described,  except  that 
the  arena  for  action  was  now  transferred  to  Congress.  The  bill  was 
defeated,  and  this  was  the  last  attempt  to  sell  the  island. 


A    BILL    TO    INCORPOEATE    THE    UPPER    RAPIDS    IMPROVEMENT    COM- 
PANY  OF  ILLINOIS. 

During  the  winter  of  1859-'6(),  a  bill  was  introduced  into  the  legisla- 
ture of  the  State  of  Illinois,  and  referred  to  the  committee  on  banks  and 
corporations,  to  grant  to  the  above  company  the  privilege  of  construct- 
ing a  ship-canal  and  certain  dams  in  the  south  channel  of  the  river  at 
Rock  Isldud.  The  bill  also  included  the  privilege  of  constructing  cer- 
tain improvements  on  the  lands  in  the  vicinity  of  the  dams,  and  made 
grants  of  land  along  the  lines  of  the  improvements  and  the  canal. 
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It  is  not  clear  from  the  wording  of  the  bill  Ijow  much  land  thus  granted 
would  be  included,  but  it  was  understood  to  have  embraced  some  of  the 
land  on  the  island.  Mr.  Thales  Liudsley  was  one  of  the  incorporators, 
and  is  said  to  have  been  the  author  of  the  project  and  the  sole  originator 
of  all  the  plans  it  embraced. 

This  scheme  was  in  direct  opposition  to  the  ])lans  of  the  Moline 
Water-Power  Company.  That  company  sent  an  agent  to  Springfield 
to  represent  their  case,  and  through  his  influence  the  bill  was  defeated. 

Prior  to  this  the  corresi)ondence  seems  to  show  that  very  friendly 
relations  existed  between  Mr.  Lindsley  and  the  Moline  company,  and  that 
they  were  in  accord  in  their  plnns.  The  opposition  of  the  Moline  com- 
pany to  this  plan  of  Mr.  Lind^jley,  however,  seems  to  have  changed 
these  relations,  for  in  the  following  year,  when  a  bill  was  brought  in  the 
United  States  court  in  Chicago  against  the  Moline  company,  on  behalf 
of  the  United  States,  seeking  abatement  of  nuisance,  Mr.  Lindsley  wrote 
a  long  and  bitter  letter,  filled  with  sweeping  charges  against  the  Moline 
company,  and  sent  it  to  United  States  Attorney  Lamed,  in  Chicago, 
who  had  charge  of  the  proceedings  on  behalf  of  the  United  States,  it 
is  sufficient  to  say  here  that  this  suit  against  the  Moline  company  was 
not  tried,  but  was  abandoned  or  neglected,  and  apparently  forgotten 
after  the  breaking  out  of  the  war  of  the  rebellion. 

THE  PREBMPTORS. 

In  December,  1858,  Mr.  Blair,  while  acting  as  attorney  for  the  settlers 
on  the  island,  had  obtained  a  decision  from  the  Commissioner  of  the 
General  Land-Office  favorable  to  the  case  of  the  pre-emptors. 

He  then  informed  his  clients  that  their  title  to  the  lands  would  be  made 
good.  It  api)ears,  however,  that  either  the  Secretary  of  the  Interior  had 
not  concurred  in  the  decision  of  the  Commissioner,  or  else  that  his  views 
were  subsequently  changed  ;  for  in  January  following,  when  called  upon 
for  information  while  the  bill  was  pending  for  the  sale  of  the  island,  he 
wrote  a  letter  which  effectually  reversed  the  decision  of  the  Commis- 
sioner. 

The  success  of  the  pre-emptors  excited  mach  interest  at  this  time,  and 
was  the  subject  of  many  articles  in  the  newspapers. 

During  the  year  1859  no  further  advance  was  made  by  the  settlers 
toward  obtaining  a  title  to  the  lands,  but  they  still  remained  on  the 
island.  During  the  summer  of  1859  an  indictment  against  the  settlers 
was  obtained  in  the  United  States  district  court,  for  cutting  timber  and 
other  acts  committed  on  the  island.  The  cases  came  up  before  Judge 
Drnmmond,  in  Chicago,  in  August,  1859,  and  the  following  are  the 
published  proceedings: 

Indictment  for  cutting  timber ^  ^c,  on  the  inland  of  Rock  Island. 

These  cnse«  involving  the  pre-empted  character  of  .the  Guveroment  lands  on  this 
islADii  came  oo  for  trial  in  the  United  States  court;  hefore  Judge  Drummond,  on  Batur- 
d»j  Umt. 

District  Attorney  Fitch  appeared  for  the  prosecution,  and  J.  J.  Beardsley,  esq.,  of 
Rock  Island,  and  Walker  &  Van  Arniand,  of  this  city,  for  the  defense. 

After  a  discussion  of  divers  matters  of  law,  it  was  finally  agreed  to  take  &  pro  forma 
verdict  of  guilty  against  defendants  Hortel  d&  Milliard,  siihject  to  a  motion  for  a  new 
trial,  abiding  the  result  of  certain  actions  of  ejectment,  which  are  to  be  brought  to  de* 
termine  more  fully  the  rights  of  the  pre-emptors.  Tlio  question-  of  title  or  right  of 
preemptions  remains,  therefore,  undetermined. 

The  settlers  were  well  satisfied  with  the  above,  for  it  was  their  desire 
that  the  legality  of  their  preemption  claims  might  be  tried  before  the 
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United  States  Sapreme  Court,  and  it  was  the  opinion  of  their  counsel 
that  in  such  trial  they  would  be  successful  aud  their  title  established. 

Judge  Drummond  and  the  United  States  district  attorney  earnestly 
opposed  the  settlers  iu  their  attempt  to  get  possession  of  the  island.  In 
the  summer  of  I860,  nothing  more  having  been  heard  of  further  pro- 
ceedings in  the  matter,  one  of  the  settlers  went  to  Chicago  to  see  Judge 
Drummond  about  it,  and  it  was  then  discovered  that  the  papers  iu  th^ 
case  were  lost,  or,  at  any  rate,  they  could  not  be  found,  and  nothing  fur- 
ther was  done  that  year.  In  the  spring  of  ISGl  the  civil  war  began, 
and  more  pressing  matters  occupied  the'^attention  of  all  concerned. 

From  the  beginning  the  settlers,  who  had  gone  to  the  island  from 
Bock  Island  and  vicinity,  stated  that. if  the  Government  should  ever 
wish  to  occupy  the  island  for  armory  or  arsenal  purposes  they  would 
not  prosecute  their  pre-emption  claims,  but  would  at  once  willingly 
resign  them  for  the  purpose  of  securing  for  the  locality  so  desirable  an 
object  If,  however,  the  lands  were  public  lands  and  subject  to  pre- 
emption, and  were  to  be  acquired  in  this  way  by  any  one,  they  would 
not  then  resign  them  to  others. 

When  the  act  of  Congress  locating  the  arsenal  on  the  island  was 
passed,  in  July,  1862,  they  relinquished  their  claims,  and  have  taken  no 
action  iu  regard  to  them  since.  There  is  correspondence  to  show,  how- 
ever, tbat  lawyers  and  others,  who  had  been  interested  in  the  claims  of 
pre-emptors,  continued  their  efforts  to  obtain  a  title  to  the  lands  till  as 
late  as  1868. 

The  ^nal  history  of  all  the  efforts  to  obtain  a  title  to  lands  on  the  island 
was  as  follows: 

The  pre-emptors  gave  up  their  claims  and  moved  away  as  soon  as  the 
island  was  occupied  by  the  United  States.  Mr.  Lindsley's  various  pro- 
jects and  his  pre-emption  claims  were  also  given  up.  All  of  the  mill- 
owners  and  others  having  property  on  the  east  end  of  the  island  (except 
the  Moline  Water  Power  Company  and  Mr.  D.  B.  Sears)  vacated  the 
premises  occupied  by  them,  and  moved  away  as  soon  as  they  were 
required  to  do  so  by  the  United  States. 

The  claims  of  the  railroad  company,  the  Moline  Water- Power  Company 
Mr.  D.  B.  Sears,  the  Davenport  estate,  aud  some  minor  claims  of  the 
city  of  Rock  Island,  of  the  city  of  Moline,  and  of  parties  who  had  pur- 
chased land  of  Mr.  D.  B.  Sears,  were  settled  by  purchase  and  by  con- 
tracts made  in  pursuance  of  special  acts  of  Congress.  A  full  history  of 
the  settlement  of  all  thcvse  claims  will  be  given  iu  Chapters  IV,  VI,  and 
VII.  All,  except  the  claims  of  the  railroad  aud  water- power  companies, 
were  settled  through  a  repurchase  by  the  United  States  of  all  the  prop- 
erty that  the  claimants  had  acquired.  The  property  repurchased  cost 
the  Government  the  sum  of  $221,035.  The  claims  of  the  railroad  and 
water-power  companies  were  settled  by  contracts  entered  into  in  pursu- 
ance of  the  recommendations  of  a  board  of  commissioners  and  by  virtue 
of  certain  acts  of  Congress.  The  railroad  company's  contract  provided 
for  the  removal  of  its  track  and  bridges,  tlie  abandonment  of  its  old 
right  of  way,  and  the  construction  of  a  new  route  across  the  west  end  of 
the  island,  the  expense  of  which  was  borne  by  the  United  States  and 
railroad  company  jointly,  and  gave  the  company  a  right  of  way  over  the 
new  route.  The  water-power  comt)any's  contract  required  that  the  com- 
pany shotlld  relinquish  its  franchises  to  the  United  States ;  that  the 
United  States  should  build  and  maintain  the  water-power,  and  give  to 
the. company  a  portion  of  the  power  obtained,  free  of  cost,  forever.  The 
construction  of  the  portion  of  the  water  power  which  the  contract  gave 
to  the  water- power  company  has  cost  the  United  States  nearly  a  half  a 
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millioir  dollars.  (See  full  history  of  these  constractions  in  Chapters 
VII  and  YIII.) 

These  numerous  claims  against  the  United  States  for  the  Bock  Island 
military  reservation  had  not  been  settled  in  1862. 

The  following  clear  and  excellent  opinion  upon  the  legal  status  of 
these  claims  was  given  by  the  Attorney-General  of  the  United  States  in 
November  of  that  year.  It  is  of  such  importance  that  it  is  copied  here 
entire : 

Opinion. — Rock  Island  mililary  reservation. 

1.  The  anaold  Unda  of  Rock  Island,  in  the  State  of  IllinoiB,  are  not  subject  to  pre-emption  nnder  the 
laws  of  the  United  States. 

3.  The  lYseryation  of  Rock  Inland  for  military  purposes  derives  its  validity  not  alone  from  the  ant  of 

•election  performed  by  the  President,  nor  from  any  of  the  later  acts  of  the  Secretaries  of  War,  but 
primarily  from  the  statute  of  June  14,  1809. 
S.  It  was  not  in  the  power  of  the  President  to  relinquish  that  reservation,  and  thus  throw  the  island 
back  iiKU>  the  general  bidy  of  the  public  lands,  without  the  oonseut  of  Congress. 

4.  The  facts'in  relation  to  the  case  of  this  reservation  show  that  the  theory  that  it  has  been  relinquished, 

and  reverted  to  the  body  of  the  public  lands,  has  never  been  accepted  by  either  the  legislative  or 
executive  department  of  the  Government.  • 

5.  The  authority  of  the  decision  of  Mr.  Justice  McLean,  in  the  case  of  United  States  vi.  The  RailfToad 

Bridge  Co.,  (6  McLean,  517,)  questioned. 

Attoiinky-General's  Office,  November  8,  1862. 

Sir:  The  letters  of  the  Acting  Secretary  of  the  luterinr,  the  first  datfd  22d  August 
lASt,  and  the  aecond  dated  the  I5th  ultimo,  present  for  oiy  cousideration  these  ques- 
tions : 

Ist.  Were  the  nnsold  lands  of  Rock  Island,  in  the  State  of  Illinois,  snbject  to  pre- 
emption under  the  laws  of  the  United  States  in  the  month  of  April,  1857  f 

2d.  Are  tb«*y  novr  sn^j  et  to  pre-emption  under  those  laws  T 

The  view  I  take  of  the  subject  preseoted  by  these  questions  relieves  me  of  the  ne- 
cessity of  considering  them  separately.  I  have  given  to  them  the  examination  and  re- 
flection which  ^heir  importance  demands,  and  I  proceed  to  state  my  conoluions. 

Rock  Ifland,  a  part  of  the  public  lands  of  the  Uuited  States,  was  reserved  and  occu- 
pied by  the  executive  department  of  the  Government  lor  military  purposes.  This 
reservation  did  cot  originate,  as  has  been  supposed,  in  the  letter  of  the  Secretary  of 
War,  Mr.  Calbonn,  to  the  Commissioner  of  the  General  Land-Office,  dated  March  2, 
1825,  wherein,  having  stated  that  the  island  is  deemed  necessary  for  military  purposes, 
he  requested  that  it  be  accordingly  reserved  for  such  purposes,  and  tbar>  when  the 
reservation  was  completed,  the  War  Department  should  be  advised  of  the  fact.  That 
letter  and  the  subsequent  action  of  the  Land-Office,  in  giving  notice  of  the  reservation 
to  the  register  having  charge  of  the  public  lands  in  the  distriot  wherein  Rock  Island 
was  situated,  were  but  ste[is  stamping  with  more  formal  character  a  reservation  which 
had,  in  fjct,  been  made  years  before  under  the  authority  of  law.  For,  by  various  early 
acts  of  Congress,  the  President  had  been  authorized  to  erect  fortifications  in  such  places 
as,  in  his  opinion,  the  public  safety  should  require,  and  to  establish  tradint;- houses  at 
»Qch  posts  and  places  on  the  frontiers,  or  in  the  Indian  country,  as  he  should  judge 
most  convenient.  And  by  the  act  of  June  14,  1809,  (2  Stats.,  547,)  an  appropriation 
was  made,  among  other  things,  '*for  erecting  such  fortifications  as  may,  in  the  opin- 
ion of  the  President  of  the  United  States,  be  deemed  necessary  for  the  protection  of  the 
northern  and  western  frontiers.''  Under  the  general  power  given  him  by  this  act,  the 
President  selected  a  military  site  on  Rock  Island,  on  which  Fort  Armstrong  was  built. 
(United  States  vs.  Railroad  Bridge  Co.,  6  McLean,  527.)  I  am  not  informed  of  the  exact 
time  when  this  selection  was  made;  but,  according  to  the  letter  of  General  Jesup  to 
the  Comniis>ioner  of  the  General  Land-Office,  the  fort  was  established  during  the  last 
war  with  Great  Britain,  and  was  occupied  in  August,  1815.  The  reservation  of  Rock 
Island  for  military  purposes  began  when  that  selection  was  made,  and  from  that  time, 
as  tbe  Bapreme  Court  said  of  another  tract  of  land  reserved  under  the  same  authoriry, 
(Wilcox  vs.  Jackson,  15  Pet.,  513,)  'Mt  was  severed  from  the  mass  of  public  lands.'' 

This  srlectiou  of  Rock  Island  for  military  purposes  was  not,  hs  we  have  seen,  the 
anaatdorized  act  (>f  the  President,  but  was  made  in  the  exercise  of  a  discretion  vested 
in  him  by  Congress.  The  Constitution  vests  in  Congress  the  power  to  dispose  of,  and 
make  all  needful  rnles  and  regulations  respecting,  the  territory  or  other  property  be- 
longing to  tbe  United  States.  The  word  "  territory,"  as  here  used,  is  held  to  be  equiv- 
alent to  tbe  word  "lands,"  (United  States  vs.  Gratiot,  14  Pet.,  537  ;)  and  the  power  to 
dispose  of  the  public  lands  under  this  clause,  whether  by  sale  or  by  appropriation  to 
other  uses,  belongs  to  Congress,  and  not  to  the  President.  (United  States  vs.  Fitzger- 
ald, 15  Pet.,  421 ;  United  States  vs.  Nicoll,  1  Paine,  649.)  The  reservation  uf  Rock  Island 
for  military  purposes  derives  its  validity,  therefore,  not  alone  from  the  act  of  selection 
performed  bj  the  President,  nor  from  any  of  the  later  acts  of  his  War  Minister,  but 
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primarily  from  the  statnte  which  authorized  that  selection.  Tn  Wilcox  rs.  Jackson  , 
8up.j  the  Supremo  Court  8ay»  in  reference  to  the  erection  of  Fort  Dearborn  :  "  It  would' 
not  l>e  doubted,  we  suppose,  by  any  one,  that  if  Con^i^ress  had  by  law  dir-cted  the  trad- 
ing house  to  be  established,  and  the  military  post  to  be  erected,  at  Fort  Dearborn  by 
name,  that  this  would  have  been  authority  of  law.  But  instead  of  designating  the 
place  themselves,  they  left  it  to  the  discretion  of  the  President j  vhioh  U  precisely  the  same 
thing  in  effect." 

I  accordingly  assume  that  the  selection  of  Rock  Island  for  the  site  of  a  military  for- 
tification, the  erection  and  continued  occnpancy  of  tihat  fortification,  and  the  repeated 
communication  of  the  War  Department  to  the  officer  having  charge  of  the  public 
lands,  expressing  a  desire  and  intention  to  hold  that  island  for  military  p  irposes,  to- 
gether with  the  formal  recognition  and  acknowledgment  thereof  by  the  Land-Office, 
all  deriving  their  validity  from  tho  discretionary  power  vested  in  the  Presilent  by  the 
act  of  June  14,  1809,  have. the  same  legal  efiect  to  withdraw  the  island  from  the  body 
of  the  public  lands,  and  appropriate  it  to  the  specific  purpose  named,  as  if  it  had  been 
done  by  a  special  act  of  Congress. 

I  do  not  understand  it  to  be  denied  that  Rock  Island  was  lawfully  severed  from  the 
public  lands,  and  set  apart  for  military  purposes.  But  it  is  contended  that  the  Pres- 
ident, through  the  Secretary  of  War,  on  the  11th  of  February,  1848,  formally  relin- 
quished this  reservation,  and  placed  the  land  at  the  disposal  of  the  Department  having 
charge  of  the  public  lands,  and  that  it  thus  fell  back  into  the  general  body  of  the  pnl^ 
lie  lands,  subject  to  entry  and  pre-emption  as  such.  In  meeting  this  question,  I  con- 
cede that  although  there  is  no  evidence,  so  far  as  I  am  informed,  that  the  President  in 
fact  approved,  or  even  knew,  of  the  letter  of  the  Secretary  of  War  to  the  Secretary 
of  the  Treasnry  containing  the  supposed  relinquishment,  yet  the  act  of  the  Secretary, 
in  the  absence  of  any  evidence  of  his  disapproval,  must  be  accepted  as  the  act  of  the 
President.  This  principle  is  settled  beyond  question,  and  indeed  the  validity  of  the 
acts  of  the  War  Department  in  the  selection  and  reservation  of  Rock  Island  depends 
on  it. 

Had  the  President,  then,  power,  by  the  act  of  his  minis^>er,  to  transfer  to  the  body 
of  the  public  lands  a  tract  which  had  been  lawfully  and  regularly  reserved  under  the 
authority  of  an  act  of  Congress  for  military  purposes,  and  so  subject  it  to  entry  and 
pre-emption  by  settlers  under  the  laws  of  the  United  States  f  I  think  the  statement  of 
this  question  compels  a  negative  answer.  We  have  seen  that  the  President  derived 
his  authority  to  appropriate  this  land  to  military  purposes,  not  from  any  power  over 
the  public  lands  inherent  in  his  office,  but  from  an  express  grant  of  power  from  Con- 
gress to  erect  fortifications  whi**h  he  might  deem  necessary  for  the  protection  of  the 
northern  and  west/crn  frontiers.  It  is  true  that,  as  the  executive  head  of  the  nation, 
he  was  vested  by  law  with  ample  power  to  supervise  and  control  the  fortifications  so 
erected,  and  the  lands  reserved  for  their  use.  He  might  even,  if  he  deemed  it  proper, 
cease  to  use  the  fort  and  lauds  for  purposes  of  protection  or  defense,  and  withdraw 
from  them  the  forces  and  military  property  of  the  United  States.  But,  in  ray  opinion, 
he  had  no  power  to  take  them  out  of  the  class  of  reserved  lands  and  restore  them  t^ 
the  general  body  of  public  lands.  It  is  certain  that  no  such  power  is  conferred  on 
the  PreHident  in  the  act  under  which  the  selection  of  a  site  for  Fort  Armstrong  was 
made.  ' 

It  will  be  conceded,  I  suppose,  that  without  the  authority  of  Congress  the  President 
could  not  have  selected  a  portion  of  the  public  lands,  and,  by  the  erection  and  oeca- 
pancy  of  a  fort,  devot»»d  it  to  military  purposes.  In  every  instance  where  this  has  been 
done,  sufficient  legislative  authority  will  be  found  for  the  act,  either  in  the  form  of  a 
general  statute,  such  as  the  act  of  1809,  or  of  special  enactment.  But  if  the  Presi- 
dent could  not  do  this  without  the  aid  of  Congress,  neither  could  he  annul  the  same 
work  without  the  same  aid.  The  grant  of  power  to  execute  a  trust,  even  discretion- 
ally^  by  no  means  implies  the  further  power  to  undo  it  when  it  has  been  completed.  A 
duty  properly  performed  by  the  Executive  under  statutory  authority  has  the  validity 
and  sanctity  which  belong  to  the  statute  itself,  and,  unless  it  be  within  the  terms  of 
the  power  conferred  by  that  statute,  the  Executive  can  no  more  destroy  his  own  author- 
ized work,  without  some  other  legislative  sanction,  than  any  other  person  can.  To  as- 
sert snch  a  principle  is  to  claim  for  the  Executive  the  power  to  repeal  or  alter  an  act 
of  Congress  at  will.  When  the  President,  in  the  exercise  of  the  discretion  invested  in 
him  by  the  act  of  1809,  selected  Rock  Island  as  the  site  of  a  fort,  and  expended  the 
money  appropriated  therefor  in  erecting  the  fort,  and  occupied  it  as  a  military  station, 
thus  setting  it  aside  as  a  reservation  for  military  purposes,  the  power  conferred  by  the 
act  was  exhausted,  and  he  had  no  more  authority  to  recall  that  reservation  and  restore 
the  land  to  the  condition  of  other  portions  of  the  public  lands  not  so  appropriated, 
than  he  would  have  had  to  expend  the  public  money  in  erecting  the  fort  without  an 
appropriation  by  Congress  for  that  purpose.  The  withdrawal  of  the  land  from  the  usee 
to  which,  under  the  authority  of  Congress,  it  had  been  appropriated,  and  its  anpropri- 
ation  to  other  and  different  uses,  would  be  simply  an  attempt  **  to  dispose  of"  it,  the 
power  to  do  which,  as  we  have  seen,  resides  only  in  Congress.    And,  as  the  delegation 
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s  power  oanuot  be  fonnd  in  tbe  act  of  1609,  neither  do  I  know  of  any  subsequent 
'  Cougivss  from  which  it  can  be  derived. 

s  view  of  tbe  Executive  authority  in  the  premises  seems  to  mo  to  accord  so  ex- 
^ith  the  plain  and  well-accepted  theory  of  the  division  of  powers  iu  our  Goveru- 
,  as  hardly  to  require  illustratiou.  But  it  can  easily  be  demonstrated  on  various 
ids  that  so  lon^  as  Congress  fails  to  transfer  to  the  executive  department  the 
r  to  dispose  (whether  by  public  sale  or  by  right  of  entry  and  pre-emption)  of  that 
of  the  public  lands  reserved  for  military  purposes,  the  right  of  the  Executive  to 
ise  that  power  ought  not  to  be  conceded.  The  appropriation  of  the  public  do- 
f  either  to  public  or  private  use,  is  eminently  an  act  of  sovereign  power.  It  is  the 
lise  of  ownership  and  implies  the  right  of  control  over  the  title.  It  is  a  conversion 
e  property  of  tbe  nation  equal  in  responsibiliry  and  gravity  with  the  appropria- 
of  the  public  money,  and  derives  it«  authority  from  the  same  high  source.  Under 
ystem,  this  extreme  power  resides  only  in  Congress.  As  the  Executive  can  draw 
ouey  from  the  Treasury  but  in  consequence  of  appropriation  made  by  law,  so  he 
ot  divest  the  title  to  a  foot  of  the  public  lauds  without  the  same  legislative  sanc- 

ese  reservations  were  nsually  made  for  the  location  of  forts  and  military  stations 
]e  frontiers,  where  the  country  was  but  thinly  settled  and  the  public  lands  had 
I  nominal  value.  These  forts  and  stations  have  been  abandoned  from  time  to 
,  because  the  increase  of  population  around  them,  removing  frontier  dangers  and 
erting  them  into  centers  of  prosperity  and  wealth,  have  seemed  to  render  them 
issfor  military  purposes.  But  the  same  cause  has  given,  in  many  instances,  im- 
«  value  to  the  lands  attached  to  them.  It  is  the  appropriate  function  of  the  Ex- 
ve  to  decide  how  far  such  milit»ry  posts  may  be  needed  for  the  public  service  at 
ime,  and  to  use  or  disnne  them  accordingly.  But  it  by  no  means  follows  that  it  is 
igbt  t^  be  competent  for  the  Executive,  or,  as  it  may  happen  in  practice,  his  War 
ster,  withi  nt  the  consent  of  Congress,  to  decide  ihat  the  lands  reserved  for  those 

are  and  will  be  no  longer  needed  for  the  public  service,  and  destroy  the  reserva- 
by  making  sale  of  them  or  opening  them  to  pre-emption  like  other  public  lands, 
quite  possible  tnat  such  lands,  for  reastms  already  suggested,  may  have  become 
1  more  valuable  than  they  were  when  reserved,  aud  it  is  not  to  be  supposed  that 
;rt;s8  would  consent  to  their  conversion  to  private  use  through  the  operations  of 
»re-emption  laws.    If  this  power  exists  in  the  Executive,  it  might  well  happen 

through  the  dishonest  or  mistaken  act  of  bis  subordinate,  the  most  valuable  and 
rtaut  of  the  military  reservations  now  held  by  the  Government  out  of  the  public 
»  luigbt  be  sacriticed  through  the  pre-emption  laws  to  enrich  some  speculative 
'ite  assuming  the  disguise  of  a  squatter.  Even  where  Congress  has  authorized 
ale  of  these  reservations,  we  have  not  been  without  examples  wht^re  the  public 
eats  have  suffered  under  circumstances  creating  strong  suspicious  of  otficiai  dis- 
sty.  If  it  be  true  that  the  Executive  can,  of  its  own  will,  convert  tbe  military 
ves  int4>  public  lands,  subject  to  pre-empriou,  it  must  be  conceded  that  the  Gov- 
lent  holds  them  by  a  most  precarious  tenure.  The  temptation  to  fraud  and  pecu- 
n  which  such  a  power  offers  certainly  furnishes  an  overwhelming  reason  iu  public 
y  against  conceding  its  existence. 

t  it  will  be  found  that  the  view  which  I  have  taken  of  this  subject  in  sustained  by 
dmost  uniform  practice  of  the  Government  in  the  disposition  of  military  rcserva- 
^  Where  they  have  become  useless  for  military  purposes  Congress  has  almost 
riably  provided  the  method  of  disposing  of  them,  eittier  by  directing  tbat  they 
Id  be  sold  by  the  Secretary,  or  that  they  should  be  placed  under  the  couiroi  of  the 
tral  Land-Othce,  according  to  circumstances. 

e  act  of  March  3,  1819,  (3  Stats.,  020,)  authorized  the  Secretary  of  War,  uuder  the 
;tion  of  the  President,  to  cause  to  be  sold  such  military  sites,  bi-longing  to  the 
ed  States,  as  may  have  been  found  or  become  useless  for  military  purposes,  giving 
le  Secretary  authority,  on  payment  of  the  consideration  money,  to  execute  instru- 
ts  of  title  iu  fee.  It  having  been  held  by  various  authorities  that  this  act  ouly 
orized  the  sale  of  military  sites  which  had  become  useless  at  the  time  of  its  pas- 
,  Congress,  by  the  fourth  section  of  the  act  of  March  3,  1857,  (11  Stats.,  203,)  ex- 
ed  its  provisions  ^*  to  all  military  sites,  or  to  such  parts  thereof,  which  are  or  may 
seless  for  military  ourposes.''  The  act  of  August^^  18,  1856,  (II  Stats.,  87,)  pro- 
1  that  all  public  lauds  theretofore  reserved  for  military  purposes  iu  the  State  of 
ida,  which,  in  the  opinion  of  the  Secretary  of  War,  were  no  longer  useful  or  de- 

for  sach  purposes,  or  so  much  thereof  as  said  Secretary  might  designate,  should 
nd  were  thereby  placed  under  the  control  of  the  General  Laud-Office,  to  be  dis- 
lof  and  sold  iu  the  same  manner  and  imder  the  same  regulations  as  other  public 
i  of  the  United  States.  In  addition  to  these  general  laws,  various  special  acts  of 
;reas  may  bo  fon  id  scattered  through  the  statute-b  oks,  authorizing  the  sale,  iu 
e  or  in  part,  of  particular  military  sites,  or  appropriating  them  to  other  public 

"eview  of  these  statutes  will  show  beyond  question  that  Congress  no  more  aban- 
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doned  the  power  to  control  and  dispose  of  military  reservations  than  they  did  the  same 
power  over  the  rest  of  the  public  lands,  and  thai  the  method  by  which,  when  no  long;er 
needed  for  military  purposes,  they  were  disposed  of,  was  junt  as  well  defined  and  set- 
tled by  Congn;ss  as  the  metbod  by  which  the  general  body  of  the  public  lauds  was 
opened  for  settlement  or  sale. 

A  striking  proof  of  the  vigilance  with  which  Congress  exercised  its  power  of  control 
over  military  sites  is  furnished  by  the  sixth  section  of  the  act  of  Jnne  12,  1858,  (11 
Stats.,  336.)  Serious  complaint  having  been  made  of  the  manner  in  which  the  power 
of  sale  of  the?e  sites,  conferred  by  the  act  of  March  3, 1857,  was  exercised,  Congress,  by 
the  section  referred  to,  repealed  all  the  then  existing  laws  or  parts  of  laws  woich  an- 
thorized  the  sale  of  military  sites  which  were  or  might  become  useless  for  military 
purposes,  and  declared  that  said  lands  should  not  be  subject  to  sale  or  pre-emption 
under  any  of  the  laws  of  the  United  States,  with  a  pr.»viso  continaing  in  force  the  act 
of  August  18,  1^.56,  relative  to  certain  reservations  in  Florida. 

For  these  reasouH,  I  am  of  opinion  that  the  letter  of  the  Secretary  of  War  to  the  Sec- 
retary of  the  Treasury  of  the  1 1th  of  February,  184H,  was  without  anthorifcy  of  law 
and  utterly  void  of  the  eflect  proposed,  and  that  the  island  (except  those  fractional 
parts  granted  by  acts  of  Congress  to  certain  private  persons)  remains  a  reservation  for 
military  purposes.  This  reservation,  in  my  opinion,  included  originally  the  whole  of 
the  island.  I  do  not  understand  that  any  doubt  has  ever  been  expressed  that  it  had 
this  extent;  but,  if  so,  a  reference  to  the  letter  of  Secretary  Calhoun  of  March  2,  182r>, 
and  the  1-  tter  of  Secretary  Cass  of  September  11, 1835,  and  the  proceedings  of  the  land- 
officers  thereunder,  will  put  such  doubt  at  rest.  But  even  if  the  island  had  not  iu 
terms  been  designated  as  the  extent  of  the  reservation,  still,  under  the  principle  ap- 
plied in  the  case  of  Mitchell  vs.  The  United  States,  9  Pet.,  761,  the  whole  would  neces- 
sarily be  embraced  in  it. 

It  follows  from  this  that  the  island  was  not  subject  to  pre-emption  under  the  laws 
of  the  United  States  in  the  month  of  April,  1857,  neither  is  it  at  this  time,  reservations 
being  expressly  exempted  from  the  operation  of  those  laws. 

If  I  havt3  thus  far  treated  this  question  more  fully  upon  general  considerations  than 
with  reference  to  the  special  facts  of  the  case  in  hand,  it  is  because  the  principle 
it  involves  seemed  to  me  to  require  a  fair  examination  and  discussion.  Claiming  for 
the  Executive  a  power,  as  I  think,  subversive  of  the  Constitution,  this  principle,  if  it 
be  correct,  must  extend  far  beyond  the  case  in  which  it  is  now  invoked,  and  if  it  be 
erroneous,  ought  to  be  rejected  as  a  rule  of  administration. 

But  there  are  certain  facts  disclosed  in  the  papers  you  have  snbmitt>ed  which  show 
that  the  theory  that  the  Rock  Island  reservation  had  been  relinquished  and  had  re- 
verted to  the  body  of  the  public  lands  was  never  accepted  by  either  the  legislative  or 
executive  departments  of  the  Government,  not  even  by  the  War  Department. 

1st.  Congress  treated  it  as  a  reservation  not  open  to  entry  under  the  pre-emption 
laws.  For  not  only  did  they  authorize  George  Davenport  to  enter  a  fractional  qnarter- 
section  of  the  island  prior  to  the  alleged  relinquishment,  (private  act,  April  2,  1844,) 
but  subsequently  thereto,  by  private  act  of  January  24,  1855,  (10  Stats.,  843,)  David 
B.  Se;«r8  was  granted  the  same  privilege. 

2d.  The  Secretary  of  the  Interior  and  the  oflBcers  of  the  Land-Office  repeatedly  re- 
fused to  recognize  any  right  of  pre-emption,  and  never  allowed  a  claim  thereto.  It  is 
true  that  the  Commis8iouor  of  the  General  Land-Office,  in  a  letter  to  the  Secretary  of 
the  Inteiior,  datt'd  December  28,  1858,  expressed  the  opinion  that  the  reservation  had 
fallen  back  into  the  mass  of  the  public  lands.  But  his  official  superior,  the  Secretary 
of  the  Interior,  in  a  letter  to  the  House  of  Representatives,  dated  January  24,  1859, 
in  response  to  a  resolution  of  the  Honse  inquiring  as  to  ^'  the  present  situation  of  the 
military  reservation  of  Rock  Island,  whether  the  same  has  been  transferred  by  the 
War  Department  to  the  Interior  Department,"  4&c.,  after  detailing  the  facts  relative 
to  the  reservation  and  alleged  relinquishment,  and  the  attempts  of  the  War  Depart- 
ment to  sell  it,  declares  that  **  the  policy  of  the  War  Department  in  taking  measores 
for  the  sale  of  the  Rock  Island  military  reservation  aftej*  it  had  become  useless  as  a 
military  site,  and  that  of  the  departmeut  in  charge  of  the  public  lands  in  declining 
any  action,  except  to  survey  the  island,  has  been  in  accordance  with  the  executive 
policy  in  similar  cases,  and  was,  in  my  opinion,  warranted  by  a  sound  construction  of 
the  laws  then  in  force."  Aftef  suggesting  that  the  legislative  power  has  not  provided 
any  law,  or  prescribed  any  conditions,  according  t^  which  lands  reserved  for  military 
purposes  can  be  relinquished,  and  place«I  again  at  the  disposal  of  the  Land  Depart- 
ment, he  adds:  "My  conclusion,  therefore,  in  reply  to  the  inquiry  whether  the  mili- 
tary reservation  of  Rock  Island  has  been  transferred  by  the  War  Department  to  the 
Interior  De))artment  is,  that  it  has  not  been  so  transferred.^ — (Ex.  Doc.,  2tl  sess. 
Thirty-fifty  Congress,  vol.  7,  No.  81.) 

3d.  Attorney-General  Cushing,  in  a  carefnlly-prepared  opinion  of  the  2l8t  Angnst, 
1854,  (6  Op.,  670,)  held  that  Ruck  Island  was  not  subject  to  entry  as  public  land,  be- 
cause it  was  a  military  reservation. 
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4tb.  The  War  DepartDient,  since  the  letter  of  Secretary  Marcy,  has  repeatedly  and 
cootinuonsly  exercised  acts  of  control  and  jurisdiction  over  tbe  island  quite  inconsist- 
ent with  the  theory  of  its  relinqnitthment.  True,  Fort  Armstrong;  was  evacuated  in 
1B36,  and  has  not  since  been  garrisoned;  but  the  buildings  which  remained  after  the 
sale  of  a  portion  of  them  in  that  year,  together  with  the  island^  were  then  placed  in 
charge  of  an  agent,  and  so  continued,  at  least  until  the  20(h  of  December,  1858. 
(Letter  Sec.  War  of  that  date.)  And,  in  1850,  an  order  was  issued  by  the  Secretary  of 
War  to  Colonel  Mason  to  sell  tbe  reservation,  but  it  was  never  executed. 

In  conflict  with  this  almost  unbroken  current  of  legislative  and  exeentive  action 
and  opinion  stands  the  opinion  of  Judge  McLean,  in  the  case  of  The  United  States  vs. 
Tbe  Railroad-Bridge  Company,  (6  McLean,  517.)  With  tbe  highest  respect  for  the 
opinions  of  that  distinguinhed  and  lamented  judg**,  I  am  compelled  to  believe  that  if 
he  had  given  to  the  question  under  consideration  a  more  careful  and  thorough  exam- 
ination than  that  opinion  indicates,  he  would  have  been  led  to  a  different  conclusion. 
As  the  case  is  presented,  this  point  8eems  to  have  been  but  incidentally  before  him, 
and  without  a  complete  view  of  the  facts.  On  page  525  he  declares  that  *'  tbe  aban- 
donment of  Rock  Island  as  a  military  post,  and  for  all  public  purposes,  was  as  com- ' 
plete  as  its  reservation  ban  been,'^and  he  distinguishes  it  (pages  527, 528)  from  the  Fort 
Dearborn  reservation,  litigated  in  Wilcox  vs.  Jackson,  upon  the  ground  that  the  pos- 
session of  that  reservation  **for  public  purposes  bad  never  been  aboudoned.'^ 

It  is  hard  to  say  what  effect  might  have  been  produced  on  the  mind  of  Judge  Mc- 
Lean if  the  well-ascertaiufd  fact  had  been  in  evidence  in  the  case  that  the  Rock  Island 
reservation  had  remained  in  the  possession  of  the  War  Department,  and  was  actually 
in  irs  possession  by  its  authorized  agent,  when  his  decision  was  pronounced.  If  that 
decision  had  been  reviewed  by  the  Supreme  Court  of  the  United  Stat-es,  I  am  not  witn- 
oot  reaaon  for  believing  that  an  opinion  more  in  accordance  with  the  current  of  its 
decisions  in  similar  cases  would  have  been  the  result.  It  is  worthy  of  remark  that 
tbe  United  States,  by  tbe  Attorney-General,  in  that  case  controverted  the  conclusions 
which  Jndge  McLean  adopted,  thereby  showing  that  prior  to  April,  1857,  the  Executive 
Department  considered  the  island  a  military  reservation.  And,  as  nothing  has  occurred 
since  that  time  to  change  its  status,  a  firm  adherence  to  that  position  is,  in  my  opin- 
ion, the  plain  dnty  of  those  who  administer  the  Government. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

EDWARD  BATES. 
Hon.  Caleb  B.  Smith, 

Secretary  of  the  Interior. 

Extensive  prison  barracks  for  prisoners  of  war  were  built  on  the 
island  in  the  summer  and  fall  of  18G3.  The  construction  of  the  build- 
iugs  was  in  charge  of  Capr.  C.  A.  ReyuoldtJ,  United  States  Quarter- 
master's Department,  and  were  sufficient  for  the  accommodation  of 
13,000  prisoners. 

The  prison  was  ilnder  the  control  of  the  Commissary-General  of  Pris- 
ODers,  Brig,  Gen.  William  Hoffman,  and  was  commanded  during  the 
first  year  after  its  construction  by  Col.  Eichard  H.  Kush,  United  States 
Volunteers,  and  after  that  by  Col.  A.  J.  Johnson,  United  States  Volun- 
teers. 

Dr.  Watson,  of  Dubuque,  Iowa,  was  the  surgeon  in  charge,  and  he 
was  assisted  in  his  duties  by  Dr.  P.  Gi;egg,  of  liock  Island,  aud  many 
other  physicians. 

The  prison-buildings  were  all  turned  over  to  the  Ordnance  Depart- 
ment at  the  close  of  the  war,  and  were  used  for  a  time  for  the  storage 
of  material  turned  in  from  the  armies  in  the-field.  They  were  temporary 
structures,  and  nearly  all  of  them  have  from  time  to  time  been  removed. 

The  subsequent  history  of  Kock  island  includes  the  establishment  of 
tbe  arsenal  and  armory,  the  settlement  of  the  claims  described  above,  a 
description  of  the  island,  arsenal,  and  armory,  and  a  history  of  the 
work  of  construction  from  its  commencement  to  January  1,  1877. 
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Chaptkr  II. 

ESTABLISHMENT  OF  THE  ARSENAL  AT  ROCK  ISLAND,  AND  MAJOR  KINGS- 
BURY'S COMMAND  FROM  1863  TO  1865. 

Act  of  Congress  locating  a  national  arsenal  on  Rock  Island — Board  of  officers  to  select 
a  site,  deterniiue  materials  to  be  used  in  constraction,  &c. — History  of  the  work 
while  nnder  commaud  of  Major  Kingshury,  Ordnance  Department— Reports  and  cor- 
respondence relative  to  lands  on  the  island  occupied  by  private  parties  and  railroad 
company— Di^culties  growing  out  of  the  occupation  of  the  island  simultaneously 
for  a  military  prison  and  by  tlie  Ordnance  Department  for  arsenal  purposes — Neces- 
sity for  arranging  plains  for  the  work  with  reference  to  the  future  constraction  of  a 
freat  nationalarmory  and  arsenal — The  future  magnitude  of  the  work  foreshadowed — 
ct  of  Congress  to  remove  all  private  parties  from  the  island — Action  of  command- 
ing officer  thereon — Chief  of  Ordnance  visits  Rock  Island  in  May,  1865 — Controversy 
growiug  out  of  failure  of  contractor  to  furnish  stone  for  Store-house  A — Description 
of  Store-house  A — Major  Kingsbury  relieved  from  command  of  the  arsenal,  and  snc- 
t  ceded  by  General  Rodman — Statement  of  funds  appropriated  fo%  received,  and 
expended  at  Rock  Island  arsenal  from  1863  to  186(6. 

An  act  of  Congress,  approved  July  11,  1862,  to  establish  a  national 
arsenal  on  the  island  of  Kock  Island,  in  the  State  of  Illinois,  and  ap- 
propriating $100,000  therefor,  was  the  first  action  taken  by  Congress 
for  the  construction  of  the  Rock  Island  arsenal.  (Copy  of  the  act,  a, 
appendix  to  Chapter  II.)  The  intention  of  this  act  was  to  provide  for 
the  cotnmencement  of  a  small  arsenal  of  deposit  and  repair,  similar  to 
the  arsenals  at  Columbus,  Ohio,  and  Indianapolis,  Ind.,  provided  for  in 
the  same  act.  Soon  after  the  approval  of  the  act  for  the  establishment 
of  the  arsenal,  a  board  of  officers,  consisting  of  Maj's  F.  D.  Callender 
and  C.  P.  Kingsbury,  and  Capt.  T.  J.  Treadwell,  Ordnance  Depart- 
ment, was  appointed  to  select  sites  on  the  island  for  the  arsenal  build- 
ings and  to  determine  upon  materials  to  be  used  in  construction,  &c. 
(Copy  of  report  of  officers,  ft,  appendix  to  Chapter  II.)  The  report  of 
his  board  fixed  accurately  the  site  of  the  large  store-house,  now  known 
as  Store-house  **A,"  at  the  west  or  lower  end  of  the  island,  recommended 
sites  for  magazine  and  other  buidings,  and  the  use  of  the  Le  Claire  (Iowa) 
limestone  in  their  construction.  (To  avoid  confusion  it  should  be  borne 
in  mind  that  the  coarse  of  the  Mississippi  opposite  Rock  Island  is  nearly 
due  we8t;  the  island  itself  is  t)early  three  miles  long  and  has  an  average 
width  of  about  one-half  of  a  mile.)  On  the  27th  day  of  July,  1863,  Maj. 
C.  P.  Kingsbury,  Ordnance  Department,  was  assigned  to  the  duty  of 
constructing  and  the  command  of  the  arsenal,  and  arrived  at  the  arse- 
nal to  enter  upon  his  duties  on  the  13th  of  August  following.  The 
report  of  the  board  of  officers,  referred  to  above,  was  approved  by  the 
Secretary  of  War,  and  on  the  27th  of  July,  1863,  the  Chief  of  Ordnance 
sent  a  letter  of  instructions  to  Major  Kingsbury,  (c,  appendix,  Chapter 
II,)  inclosing  detail  drawings  of  Store-house  "A,"  and  directing  him  to 
construct  the  building  in  accordance  therewith,  and  to  comply  with  the 
recommendations  of  the  board  in  regard  to  the  location  of  the  build- 
ing, the  material  to  be  used,  &c.  The  letter  specially  directs  that 
the  Le  Claire  limestone  shall  be  used.  These  instructions  were  com- 
plied with,  and  the  store  house  was  constructed  accordingly.  Attention 
is  given  to  this  point  here  because  the  use  of  the  Le  Claire  stone  was 
afterward  abandoned  in  the  construction  of  the  arsenal,  its  quality  being 
considered  unsatisfactory,  and  because  Major  Kingsbury  has  been  some- 
what severely  criticised  for  using  the  stone  and  also  for  the  location  of 
the  building,  for  its  frontage,  and  for  its  character.  It  is  clear  that  the 
nstructions  of  the  Chief  of  Ordnance  gave  Major  Kingsbury  no  option 


REPORT  OP  THE  CHIEF  OP  ORDNANCE.  97 

io  the  matter,  and  if  there  are  any  defects  in  the  stone  and  the  location 
and  character  of  the  bnilding,  he  is  not  responsible  therefor,  except  in 
80  mach  as  he  was  an  officer  of  the  board  that  recommended  them. 

Ground  for  this,  the  tirst  building  of  the  arsenal,  was  broken  on  the 
Ist  day  of  September,  1863,  and  the  excavation  for  the  basement  com- 
pleted in  November  of  the  same  year.  Temporary  shops  for  use  in  con- 
structing the  arsenal  were  put  up  during  the  winter,  and  on  the  6th  of 
April,  1864,  the  masonry-work  for  foundations  was  commenced.  The 
comer-stone  at  the  northwestern  angle  of  the  building  was  laid  on  the 
20th  day  of  April,  1864.  In  the  stone  was  deposited  a  bottle  containing 
copies  of  three  newspapers — the  Rock  Island  Union,  the  Davenport  Ga- 
zette, and  the  Davenport  Democrat ;  a  half  dollar,  (United  States  coin,) 
and  a  paper  giving  thedate  of  laying  the  stone,  the  namesof  the  President 
of  the  Unit^  States,  the  governor  of  the  State  of  IlIinois,and  the  offi- 
cers at  the  arsenal.  Work  on  this  building  was  continued  during  the 
whole  of  Major  Kingsbury's  command,  which  lasted  until  June  30th, 
1865,  and  at  that  time  the  basement  and  a  portion  of  the  first  story  was 
completed.  The  building  is  nearly  on  the  site  of  old  Fort  Armstrong, 
and  the  window-frames  of  the  basement  sa^  made  of  oak  obtained  from 
the  old  fort.  No  other  buildings  were  commenced  during  this  time,  but 
700  yards  of  stone  were  procured  for  a  magazine. 

3Iajor  Kingsbury  experienced  many  serious  difficulties  and  vexatious 
delays  in  procuring  materials,  particularly  stone,  for  carrying  on  his 
work.  This  is  partly  accounted  for  by  the  fact  that,  by  law,  material 
had  to  be  purchased  under  contract.  The  contract  fixed  the  price  in 
currency,  and  might  last  for  years.  The  value  of  the  currency  at  that 
time  was  subject  to  violent  changes,  and  it  is  not  easy  to  force  a  con- 
tractor to  furnish  materials  when  the  price  is  far  below  the  value. 

Daring  all  the  time  of  Major  Kingsbury's  command  the  military 
prison  was  on  the  island,  and  frequent  conflicts  of  authority  and  quar- 
rels occurred  between  arsenal  workmen  and  troops  belonging  to  the 
prison-guard.  The  former  were  interfered  with  and  hindered  by  the 
guards,  and  troubles  occurred  in  regard  to  the  cutting  down  of  trees 
and  the  use  of  materials. 

As  was  stated  at  the  beginning  of  this  chapter,  the  act  of  Congress 
approved  July  11, 1862,  was  for  the  establishment  of  only  a  small  ar- 
senal of  storage  and  repair.  It  had,  however,  been  a  plan  and  cherished 
wish  of  the  War  and  Ordnance  Departments  and  of  the  officers  of  the 
Army  of  high  rank,  for  several  years,  to  have  constructed  somewhere  in 
che  Mississippi  Valley  a  great  arsenal  of  construction,  consistent  in 
character  and  capacity  with  the  probable  future  growth,  magnitude,  and 
necessity  of  this  part  of  the  country.  This  plan  was  not  lost  sight  of, 
but  was  prominently  in  view  when  the  Rock  Island  arsenal  was  located, 
and  it  was  hoped  and  expected  that  at  some  time  in  the  future  the  Bock 
Island  arsenal  would  become  the  great  arsenal  needed  for  the  Missis- 
sippi Valley.  This  is  fully  set  forth  in  the  reports  and  letters  of  Major 
Kingsbury,  as  early  as  1863,  immediately  after  work  at  the  arsenal  was 
commenced. 

The  following  are  extracts  from  a  letter  written  by  Major  Kingsburv 
to  the  Chief  of  Ordnance,  August  22, 1863 : 

Before  bnildiog  operations  are  commenced  on  Rock  Island,  I  deem  it  a  matter  of 
jnnch  importance  to  the  United  States  to  secure  possession  of  tlie  ''  Davenport  place  " 
which  DOW  nearly  separates  the  Government  gronnds.  Its  proximity  to  the  arsenal 
site  renders  its  ownership  a  necessity,  should  an  extension  of  the  establishment  become 
desirable  ;  and  in  view  uf  the  geof^raphical  position  of  the  island  and  rapid  develop- 
meot  of  the  coantry,  that  extension  may  not  be  far  distant. 

7  OBD 
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Again,  on  October  8, 1863,  Major  Kingsbury  wrote  to  the  Chief  of 
Ordnance  as  follows : 

It  is  believed  that  Rock  IslADd  was  originally  selected  for  a  permanent  military 
establishment  on  account  ot  its  isolation,  its  admirable  ^ideographical  position  with 
reference  to  railroad  and  water  communications,  and  its  subjection  to  the  exclusive 
control  of  the  Oovernment.  In  addition  to  an  arsenal  of  construction,  it  is  probable 
that,  at  no  distant  day,  a  national  armory  and  fonndery  will  be  authorized,  to  meet  the 
military  wants  of  the  vast  valley  of  the  Mississippi.  If  the  entire  island  were  the  prop- 
erty of  the  United  States,  there  is  probably  no  other  point  between  the  Alleghanies 
and  the  Rocky  Mountains  that  would  combine  so  many  advantages  of  position  and  the 
other  requirements  for  such  au  establishment.  About  two  hundred  acres  have  been 
ceded  by  acts  of  Congress  to  two  individuals.  The  patent  for  one  of  these  grants, 
amounting  to  nearly  one  hundred  and  sixty  (160)  acres,  was  issued  in  August,  1845, 
after  the  death  of  the  grantee,  who  had  occupied  and  cultivated  the  land  many  pre- 
vious years.  This  claim  extends  nearly  across  th(^  island,  so  as  almost  to  divide  the 
Government  reservation.  The  other  grant  lies  at  the  extreme  upper  end  of  the  island. 
It  is  probable  that  the  advantages  already  received  from  these  grants  have  already 
more  than  compensated  for  any  labor  or  improvements  the  parties  have  added  thereto. 

I  can  find  nothing  in  the  report  from  the  General  Land* Office  relating  to  Kock 
Island  in  reference  to  the  right  of  way  given  for  a  railway  across  the  island,  and  am, 
of  course,  unable  to  ascertain  what  width  of  land  was  granted  for  the  purpose. 

If  yon  agree  with  me  as  to  the  present  and  prospective  importance  of  Rock  Island 
for  military  purposes,  provided  the  exclusive  jurisdiction  and  ownership  of  the  United 
States  were  restored,  might  it  not  be  desirable  to  ask  Congress  for  a  repeal  of  those 
acts,  whereby  the  value  of  the  island  for  military  purposes  has  been  fatally  impaired  f 
Could  not  these  lands  be  condemned  for  public  uses,  and  appraisers  appointed  to  deter- 
mine the  compensation,  if  any,  to  which  the  parties  may  be  entitled  for  their  improve- 
ments t  Shonid  these  views  meet  your  approval,  their  adoption  might  involve  an  im- 
portant modification  of  the  present  plan,  location,  and  management  of  the  buildings 
for  the  arsenal ;  but  as  no  masonry  can  be  laid  during  the  winter,  there  need  be  no 
delay  in  building  operations  arising  from  the  legislation  herein  suggested. 

The  future  plans  for  the  arsenal  are  again  indicated  in  a  letter  of 
Major  Kingsbury's,  dated  March  21,  1864,  in  which  he  earnestly  advo- 
cates a  restriction  of  the  occupation  and  use  of  the  island  by  the  Chi- 
cago, Kock  Island  and  Pacitic  Kailroad  Company,  discusses  their  title 
to  a  right  of  way,  and  recommends  that  the  railroad  company  be  re- 
quired to  provide  a  wagon-road  on  their  bridge  for  the  use  of  the  Gov- 
ernment.   (See  appendix  to  Chapter  II.) 

Again,  on  the  9th  of  December,  18G4,  Major  Kingsbury  wrote  to  the 
Chief  of  Ordnance  on  the  subject,  as  follows : 

It  has  been  inferred,  from  the  legislation  on  the  subject  and  from  other  indications, 
that  the  public  works  on  this  island  were  to  be  of  a  more  extensive  and  varied  char- 
acter than  any  other  ordnance-depot  west  of  the  Alleghanies;  and  if  this  idea  be 
correct,  it  is  evident  that  the  buildings  should  be  design^  with  reference  to  this  fact, 
as  well  a^  to  the  locality  itself  and  its  topographical  surroundings.  I  am  informed 
that  the  quarters  of  which  the  drawings  have  recently  been  received  here  are  identi- 
cal with  those  erected  at  Indianapolis  and  Columbus;  thus  having  no  reference  to  the 
commanding  importance  which  this  position  is  destined  to  occupy,  nor  to  the  fact  that 
tlie  quarters  here  will  form  a  conspicuous  object  from  the  river  and  the  railroad,  as 
well  as  from  the  growing  cities  on  both  sides  of  the  Mississippi,  in  which  there  are 
many  buildings  of  much  pretension  and  elegance.  Should  not  some  degree  of  em- 
bellishment or  architectural  efiect  be  given  to  the  structures  thus  situated,  rather  than 
couforni  them  to  the  simple  and  severe  style  which  may  be  appropriate  to  less  impor- 
tant ebtablishmcnts  and  more  obscure  localities? 

Major  Kingsbury  made  strenuous  eflfbrts  to  procure  the  removal  and 
the  adjustment  of  the  claims  of  private  parties  who  held  lauds  or  other 
rights  and  privileges  on  the  island.  These  letters  and  reports  foreshadow 
much  of  what  has  been  done  at  the  arsenal  in  subsequent  years,  and 
give  interest  to  the  extracts  which  have  been  made  from  them,  and  the 
copies  of  a  few  selections  from  Major  Kingsbury's  letters  and  reports 
which  will  be  found  in  the  appendix  to  this  chapter.  Brig.  Gen.  George 
D.  Kamsay  was  Chief  of  Ordnance  at  this  time,  and,  in  pursuance  of 
the  plan  indicated,  he  procured  the  passage  of  the  following  act: 
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AN  ACT  in  addition  to  an  act  for  the  establishment  of  certain  arsenals. 

Wliereas  it  is  necessary  that  the  Government  of  the  United  States  should  at  an  early 
day,  for  the  purpose  of  the  arsenal  at  Rock  Island,  in  the  State  of  Illinois,  provided 
for  in  the  act  passed  July  eleventh,  eighteen  hundred  and  sixty-two,  ohtain  the  p<>sses- 
sion  of  and  title  to  certain  lands,  now  the  property  of  private  persons,  upon  which  to 
locate  the  said  arsenal,  with  the  grounds  and  buildings  needful  for  and  to  make  a  part 
of  the  same :  Now,  therefore, 

Be  it  enacted  by  the  Senate  and  House  of  Representative  of  the  United  States  of  America 
in  Congress  assemhltd,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
enapowered  to  take  and  hold  full,  complete,  and  permanent  possession,  in  behalf  of  the 
United  States,  of  all  the  lands  and  shores  of  the  island  of  Rock  Island,  in  the  State  of 
Illinois,  the  same,  when  so  possessed,  to  be  held  and  kept  as  a  military  reservation  by 
the  War  Department,  upon  which  shall  be  built  and  maintained  an  arsenal  for  the  con- 
sirnction,  deposit,  and  repair  of  arms  and  munitions  of  war,  and  such  other  military 
eetalilishments  as  have  been  or  may  be  authorized  by  law  to  be  placed  thereon  in  con- 
nectioi>  with  such  arsenal. 

Sec.  2.  And  be  it  further  enacted,  That  if  it  shall  appear  upon  examination  by  the  At- 
torney-General of  the  United  States  of  the  titles  of  the  lands  on  Rock  Island  taken  and 
occupied  by  the  Secretary  of  War  for  an  arsenal  and  other  military  purposes,  as  pro- 
vided in  the  foregoing  section,  that  any  part  or  parcels  thereof  are  now  the  property 
of,  and  are  rightlully  possessed  by,  any  individual  or  corporation  as  his  or  their  own 
private  property,  the  value  of  such  private  property  so  taken,  and  a  Just  compensation 
for  any  damages  caused  by  such  taking,  shall,  if  mutually  agreed  on  by  the  Secretary 
of  War  and  the  rightful  owner  or  owners  thereof,  and  approved  by  the  President,  be 
paid  by  the  Secretary  of  the  Treasury  to  said  rightful  owner  or  owners  so  agreeing, 
out  of  the  appropriations  made  or  to  be  made  for  the  construction  of  said  arsenal : 
Frotndedt  That  before  such  payment  shall  be  made,  the  said  owner  or  owners  of  such 

Srivate  lands  so  taken,  or  such  of  them  a«  shall  agree,  shall  by  good  and  sufficient 
eed  or  deeds,  in  due  form  of  law,  and  approved  by  the  Attorney-General  of  the  United 
States,  fully  release  and  6onvey  to  the  United  States  all  their  and  each  of  their  several 
and  respective  rights  in  and  titles  to  such  lands  so  taken. 

Sec.  3.  And  be  it  further  enacted.  That  if  the  Secretary  of  War  shall  not  agree  with 
any  private  owner  or  owners  of  land  so  taken  for  the  use  of  the  United  States  for  mili- 
tary purposes,  or  if  any  such  owner  or  owners  shall  refuse  to  accept  the  sum  to  be  paid 
to  hi  ra  or  them  by  the  Secretary  of  the  Treasury  as  and  for  the  true  value  thereof,  or 
shall  from  any  cause  neglect  or  fail,  for  the  space  of  twelve  months  after  such  taking, 
to  execute  and  deliver  the  deed  or  deeds  thereof  needful,  in  the  opinion  of  the  Attorney- 
General  of  the  United  States,  to  convey  to  the  United  States  the  title  of  such  lands 
taken,  there  shall  forthwith  be  selected  three  competent  persons,  who  shall  be  named 
and  appointed  by  the  President,  and  shall  by  him  be  constituted  a  board  of  commis- 
sioners, whose  duty  it  shall  be  to  hear  the  parties  interested,  who  may  appear  before 
them  upon  reasonable  notice  of  time  and  place,  and  ascertain  the  true  value  of  the 
laud  taken,  and  of  the  several  parcels  thereof  that  shall  not  have  been  conveyed  to  or 
paid  for  by  thn  United  States  as  hereinbefore  provided,  and  the  names  and  titles  of  the* 
claimants  thereof,  if  more  than  one,  and  their  respective  interests  therein,  and  what 
compensation  for  the  taking  of  their  lands  is  due  to  each  claimant ;  and  the  said  board 
of  commissioners  shall  report  the  same,  as  early  as  practicable  after  their  appointment, 
to  the  circuit  court  of  the  United  States  within  and  for  the  district  in  which  such  lands 
are  situated ;  and  in  case  of  a  difference  of  opinion  in  the  said  board  as  to  the  matters 
referred  to  them,  the  report  of  a  majority  of  the  commissioners  shall  be  held  to  be  the 
report  of  the  board.  And  the  compensation  and  expenses  of  the  said  commissioner^ 
shall  be  fixed  and  approved  by  the  Secretary  of  War,  and  paid  by  the  Secretary  of  the 
Treasury-  upon  his  requisition. 

Sec.  4.  And  be  it  further  enacted^  That  the  said  circuit  court,  upon  the  return  and  ex- 
amination of  the  report  of  the  said  commissioners,  shall,  for  the  parcels  of  land  taken, 
as  to  which  there  appear  to  be  no  conilictiug  claims  for  compensation,  by  decree,  order 
the  sums  awarded  by  the  commissioners  in  said  report  to  be  paid  to  the  person  or 
persons  who  shall,  according  to  said  report,  be  entitled  thereto  and  who  shall  apply 
therefor,  and  who  shall,  by  writing  filed  in  the  said  court,  waive  his  or  their  right  to 
an  appeal  from  the  determination  of  the  said  board  of  commissioners,  and  agree  to  ac- 
cept the  said  sum  in  full  satisfaction  of  his  or  their  claims  for  such  lands  taken  by  the 
United  States :  Provided,  That  if  the  party  entitled  and  applying  as  aforesaid,  or  tiling 
a  complaint  as  hereinafter  provided,  shall  have  an  estate  for  life  only  in  said  land,  oi 
any  estat«  less  than  a  fee-8imi)le,  or  shall  be  a  married  woman,  or  a  minor,  or  non  com- 
pos mentis,  the  court  aforesaid  shall,  in  its  final  judgment  or  decree,  make  such  order 
for  the  payment  of  the  said  compensatioq  to  the  party  or  for  its  payment  into  court, 
and  as  to  the  investment  of  the  principal  and  disposal  of  the  income  or  interest  thereof, 
as  shall  be  Just  and  equitable,  and  for  the  protection  of  the  rights  of  those  interested, 
in  acconlance  with  the  rules  and  practice  of  courts  of  equity  m  cases  where  a  fund  in 
conrt  is  to  be  divided  and  administered. 
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Sec.  5.  And  he  it  further  enaotedj  That  any  person  or  persons  aggrieved  by  the  doings 
of  the  aforesaid  board  of  commissioners,  in  the  estimation  of  his  or  their  damages,  or 
in  the  refusal  or  omission  thereof,  may,  at  any  time  within  twelve  months  from  and 
after  the  return  of  said  report  to  the  said  circuit  court,  or  within  three  years  after  the 
land  claimed  shall  have  been  taken,  make  application  by  complaint  in  writing  to  the 
said  court  sitting  as  a  court  of  ec[uity,  setting  forth  the  title  which  he  or  they  may  have 
or  claim  in  said  lands  taken,  or  in  parcels  thereof,  and  the  grievance  complained  of; 
and  the  said  court,  after  reasonable  notice  to  the  district  attorney  of  the  United  States 
for  that  district,  who  shall  appear  and  act  for  and  in  behalf  of  the  United  States,  shall 
proceed  and  hear  the  parties  and  their  evidence  according  to  the  course  of  proceedings 
in  equity,  and  shall  determine  what  right  or  title,  if  any,  the  complainant  or  complain- 
ants had  in  and  to  the  parcels  of  land  taken,  claimed  by  him  or  them,  and  shall  ascer- 
tain and  by  decree  fix  the  sum  or  sums  of  money  to  which,  as  damages  or  just  compen- 
sation for  such  taking,  the  complainants,  seversdly  or  jointly,  if  they  apply  jointly,  are 
entitled :  Pravidedf  That  if  a  complainant  in  any  case  shall,  in  writing  or  by  motion,  so 
request,  the  value  of  the  land  taken,  or  his  interest  therein,  shall  be  assessed  or  deter- 
mined by  a  jury  upon  the  law  side  of  the  court,  upon  issues  properly  framed,  under  the 
direction  or  allowance  of  the  court  sitting  in  equity. 

Sec.  6.  And  he  it  further  enacted.  That  if  the  attorney  of  the  United  States  shall  so 
request,  the  court  may,  before  ordering  issues  to  be  framed  for  a  jury,  as  provided  in 
the  foregoing  section,  require  the  complainants  applying  therefor  to  undertake  and  to 
give  security  satisfactory  to  the  court  therefor,  that  they  will  pay  the  costs  of  court  to 
be  taxed  by  the  court,  if  the  verdict  of  such  jury  shall  not  be  in  favor  of  such  complain- 
ants, and  for  a  sum  larger  than  that  allowed  by  the  board  of  commissioners  in  their 
report ;  and  the  decision  of  all  questions  as  to  the  amount  of  costs  to  be  paid  by  or  to 
the  complainants  shall  be  within  the  determination  of  the  court  at  their  discretion,  and 
according  to  the  rules  of  equity  practiced  in  the  courts  of  the  United  States. 

Sec.  7.  And  he  it  further  enactedj  That  either  party  may  appeal  to  the  Supreme 
Court  of  the  Unit«d  States  from  any  final  judgment  or  decree  which  may  be  rendered 
by  said  circuit  court  in  any  case  arising  under  the  provisions  of  this  statute,  where  the 
amount  in  controversy  exceeds  three  thousand  dollars :  Provided,  That  such  appeal 
shall  be  taken  within  ninety  days  after  the  rendition  of  such  judgment  or  decree. 

Sec.  8.  And  he  it  further  enacted^  That  in  all  cases  of  final  judgments  or  decrees 
by  said  circuit  court,  or  on  appeal  by  the  said  Supreme  Court,  where  the  same  shall  be 
affirmed  in  favor  of  the  claimant,  the  sum  due  thereby  shall  be  paid  either  to  the  claim- 
ant or  into  the  circuit  court  aforesaid,  as  said  judgment  or  decree  may  determine,  by 
the  United  States,  out  of  the  money  appropriated  for  the  construction  and  maintenance 
of  said  arsenal,  on  presentation  to  the  Secretary  of  the  Treasury  of  a  copy  of  said  judg- 
ment or  decree,  signed  by  the  presiding  judge  and  certified  by  the  clerk  of  the  said 
circuit  court.  And  such  payments  shall  be  a  full  discharge  to  the  United  States  for  the 
compensation  and  damages  due  for  the  taking  of  the  lands  in  respect  of  which  the  said 
judgment  or  decree  was  rendered  or  made,  and  shall  forever  bar  any  further  claim  or 
demand  against  the  United  States  arising  ont  of  the  taking  of  such  land.  And  such 
payment,  or  the  lawful  tender  thereof,  shall  operate  as  and  shall  be  deemed  and  held  to 
t>e  a  full  and  complete  conveyance  of  the  parcel  or  parcels  of  land  for  which  it  was 
made  to  the  United  States. 

Sec.  9.  And  he  it  further  enacted^  That  every  claim  against  the  United  States  for  the 
taking  of  land  for  public  use,  as  herein  authorized,  snail  be  forever  debarred,  unless 
within  three  years  from  the  time  of  such  taking  the  claim  for  compensation  therefor 
shall  be  adjusted  by  agreement  with  the  Secretary  of  War,  or  be  settled  by  an  award 
of  the  board  of  commissioners,  or  presented  by  complaint  or  petition  to  the  circuit 
court  of  the  United  States  in  the  district  in  which  the  land  is  situated  :  Provided^  how- 
ever.  That  the  claims  of  persons  who  at  the  time  of  the  taking  shall  be  under  the  age  of 
twenty-one  years,  married  women,  idiots,  lunatics,  or  insane,  or  beyond  seas,  shall  not 
be  barred  if  their  petition  or  complaint  be  filed  in  said  court  as  aforesaid  within  three 
years  after  the  disability  has  ceased  ;  but  no  disability  other  than  those  enumerated 
shall  prevent  any  claim  from  being  barred,  nor  shall  any  of  the  said  disabilities  operate 
cumulatively. 

Approved  April  19,  1864. 

An  oflBcial  copy  of  this  act,  certified  by  the  Hon.  William  H.  Seward, 
Secretary  of  State  of  the  United  States,  was  lent  to  Major  Kingsbury, 
and  the  Chief  of  Ordnance  directed  him  by  letter,  dated  May  21,  1864, 
to  take  measures  at  once  to  carry  out  the  provisions  of  the  law.  In 
reply,  dated  June  7, 1864,  Major  Kingsbury  informed  the  Chief  of  Ord- 
nance that  he  had  conferred  with  the  parties  owning  or  occupying  lands 
and  buildings  on  the  island,  and  that  they  expressed  their  willingness 
to  vacate  as  soon  as  they  should  be  notified  to  do  so,  but  that  they 
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desired  to  remain  as  long  as  their  occupancy  woald  not  interfere  with 
the  improvements  on  the  island  contemplated  by  the  Government. 

On  the  14th  of  Jane,  1864,  the  Chief  of  Ordnance  wrote  to  Msyor 
Kingsbury,  and  directed  him  to  give  legal  notice  to  each  party  in  interest 
to  vacate  the  premises  occupied  by  him  before  a  specified  time,  but  that 
none  should  be  allowed  to  remain  in  occupancy  longer  than  six  months, 
and  on  the  17th  of  June,  1864,  Major  Kingsbury  sent  such  notice  to  each 
of  the  following-named  parties,  viz : 

Messrs.  G^o.  L.  &  B.  Davenport. 

D.  B.  Sears,  esq. 

Messrs.  Dimock  &  Oould. 

Messrs.  Stephens,  Huntoon  &  Wood. 

Mr.  Robert  Welsh. 

Mr.  James  Bobinson. 

Mr.  S.  H.  White. 

Mr.  Daniel  Jones. 

Mr.  Peter  Peterson. 

Mr.  David  Sears.* 

In  September,  1864,  Messrs.  Dimock  &  Gould  made  application  for 
permission  to  remain  on  the  premises  occupied  by  them  on  the  island 
and  continue  their  business  until  the  Government  should  require  them 
to  move,  on  condition  that  they  should  pay  to  the  United  States  a  fair 
rent  for  the  premises  occupied.  This  request  was  granted  by  the  Chief 
of  Ordnance,  with  the  further  condition  that  they  should  vacate  within 
thirty  days  after  receiving  notice  to  do  so.  Afterward  the  same  privi- 
lege was  granted  to  Stephens,  Huntoon  &  Wood,  and,  finally,  to  all. 

Jn  September,  1864;  General  Eamsay,  Chief  of  Ordnance,  was  retired, 
and  Brig.  Gen.  A.  B.  Dyer  succeeded  him.  During  the  succeeding  fall 
and  winter  the  proposed  arsenal  at  Eock  Island  was  the  subject  of  a 
good  deal  of  discussion  between  General  Dyer  and  other  officers,  and, 
earb'  in  May  of  the  following  spring,  he  visited  Eock  Island  and  made 
a  careful  examination  of  it. 

It  was  the  privilege  of  the  writer  to  accompany  the  Chief  of  Ord- 
nance on  this  visit,  and  to  listen  to  a  discussion  of  the  plans  for  the 
future  great  arsenal,  the  location  of  buildings  and  bridges,  the  use  to 
be  made  of  the  water-power,  &c. 

A  good  deal  of  controversy  grew  out  of  the  failure  on  the  part  of  the 
contractor  to  furnish  stone  for  Store-house  A,  as  required  for  its  con- 
struction. As  these  failures  were  the  cause  of  the  unsatisfactory  pro- 
gress made  in  the  construction  of  the  building,  and  as  the  controversy 
received  much  attention  from  outside  parties,  and,  some  parts  of  it, 
from  Congress,  and  as  it  is  interesting  in  other  respects,  it  is  proper  to 
give  a  short  account  of  it. 

On  November  19, 1863,  a  contract  to  furnish  all  the  stone  required 
for  the  building  was  awarded  to  Joseph  Parkins,  of  Madison,  Wis.  The 
stone  was  to  be  the  Le  Claire  limestone,  quarried  at  Le  Claire,  Iowa ; 
all  was  to  be  delivered  before  August  1,  1864,  and  the  price  was  to  be 
$7.50  per  perch  of  25  cubic  feet  of  stone  cut  ready  for  laying,  and  to  be 
measured  in  the  walls  of  the  building. 

Only  a  small  part  of  the  stone  required  was  delivered  before  June, 
1864.    During  this  time  Mr.  Parkins  claimed  that  the  price  was  so  low  ' 
that  he  was  losing  money,  that  prices  for  labor  had  advanced  greatly, 
&c.    (It  is  well  known  that  during  this  time  the  value  of  currency  had 
depreciated  about  30  per  cent.)    There  was  a  great  deal  of  correspond- 

**  I  have  ascertained  what  lands  were  occupied  by  each  of  these  parties  on  the  island, 
and  they  are  shown  on  the  map  on  Plate  V. 
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ence  between  Major  Kingsbury  and  the  Chief  of  Ordnance  on  the  sub- 
ject, and,  finally,  both  these  officers  recommended  that  the  contract  be 
canceled  and  a  new  one  made.  This  was  ordered  by  the  Secretary  of 
War ;  new  bids  were  received  and  a  new  contract  was  made  with  Mr. 
Parkins,  June,  29, 1864,  the  price  of  the  stone  ta  be  $10.50  per  perch. 
This  did  not  mend  matters  very  much.  Not  much  stone  was  delivered 
in  the  fall  of  1864;  the  stage  of  water  in  the  river  was  so  low  that  the 
stone  could  not  be  boated  down.  Mr.  Parkins  claimed  that  the  price 
was  still  too  low,  and  he  was  losing  money ;  that  he  was  out  of  funds 
and  could  not  go  on  with  the  contract  unless  advances  of  money  were 
made  to  him,  and  that  he  ought  to  be  paid  $10.50  per  perch  for  all  the 
stone  he  had  delivered  under  the  old  contract,  when  the  price  was  $7.50 
per  perch.  There  was  a  great  deal  of  correspondence  between  Major 
Kingsbury  and  the  Chief  of  Ordnance  on  the  subject,  and  Major  Kings- 
bury again  recommended  an  advance  in  price,  but  it  was  not  granted. 
By  consent  of  the  Chief  of  Ordnance,  $3.50  per  iierch  was  paid  to  Mr. 
Parkins  for  a  lot  of  stone  he  had  quarried  at  Le  Claire,  which  could 
not  be  boated  down  the  river  on  account  of  low  water,  and  also  the 
retained  percentage  on  all  the  stone  he  had  delivered  was  paid  to  him. 
(The  contract  required  that  25  per  cent,  of  the  price  of  the  stone  should 
be  retained  until  the  completion  of  the  contract.)  Some  of  the  other 
bidders  for  the  second  contract  protested  against  a  further  advance  of 
price  to  Mr.  Parkins,  and  very  reasonably  claimed  that  if  a  price  as 
high  as  the  bid  next  greater  than  Mr.  Parkins's  was  to  be  paid,  then 
the  contract  should  be  taken  from  Mr.  Parkins  and  given  to  the  second 
bidder. 

In  the  summer  of  1864  Mr.  Parkins  applied  to  Congress  for  relief,  and 
succeeded  in  having  the  following  resolution  passed  : 

Private  Resolution  No.  12. 

JOINT  RESOLUTION  for  the  relief  of  Joseph  Parkios. 

Be  it  resolved  hy  the  Senate  and  House  of  Representatives  of  the  JJnitfd  States  of  America 
in  Congress  assenibledy  That  the  proper  accoanting  officer  of  the  War  Department  be, 
and  is  hereby,  authorized  and  instracted  to  pay  to  Joseph  ParklDs,  who  has  been,  and 
now  is,  delivering  the  stone  for  the  construction  of  the  arsenal  at  Rock  Island,  in  the 
State  of  Illinois,  in  lien  of  the  contract-price,  the  sum  of  thirteen  dollars  and  fifty 
cents  ($13.50)  per  perch  for  all  stone  delivered,  and  to  be  delivered,  for  the  construc- 
tion of  said  arsenal,  and  that  said  Parkins  shall  receive  and  accept  said  sum  as  full 
satisfaction  of  all  claims  under  said  contract,  aud  shall  never  make  any  further  claim 
for  any  service  rendered  by  him  thereunder. 

Approved  July  3,  1866. 

Major  Kingsbury  left  the  arsenal  in  July,  1SG4,  and  the  controversy 
about  the  purchase  of  stone  continued  iiuder  General  Kodman.  Mr. 
Parkins  claimed  that  changes  had  been  made  in  the  drawings  for  the 
walls  of  the  building  which  caused  him  increased  expense  and  loss. 
Also  a  great  deal  of  difficulty  was  experienced  in  arriving  at  a  satisfac- 
tory measurement  of  the  stone.  The  contract  stated  that  the  stone 
should  be  measured  in  the  wall ;  the  contractor  claimed  what  is  termed 
"  builders'  measurement,''  including  openings  for  windows,  doors,  &c., 
and  increased  allowance  for  projections,  moldings,  cornice,  &c.  There 
was  a  great  deal  of  correspondence  with  the  Chief  of  Ordnance  on  the 
subject,  and  finally  an  agreement  was  arrived  at.  The  meaning  of 
"builders'  measurement"  in  adjacent  cities  was  determined  ;  the  walls 
of  the  building  were  measured  accordingly,  and  a  final  payment  was 
made  to  Mr.  Parkins,  August  13,  1867,  by  which  he  received  $13.50  per 
perch  for  all  the  stone  in  the  building,  as  determined  by  measurement. 
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previoaa  payments  being  deducted.  After  that,  in  February,  1868, 
James  W,  Harvey  made  a  claim  against  the  Government  for  further 
payment.  His  claim  was  that  in  the  spring  of  1865  he  had  advanced 
money  ($10,000)  to  Mr.  Parkins  to  enable  him  to  go  on  with  his  contract 
for  stone,  and  without  this  advance  Mr.  Parkins  could  not  have  gone  on 
with  his  contract;  that  Mr.  Parkins  had  tinally  settled  with  the  United 
States  and  gone  to  parts  unknown,  leaving  him  (James  W.  Harvey)  and 
two  others,  his  creditors  for  various  sums  to  the  amount  of  $15,000 ;  but 
that  Mr.  Parkins  had  still  a  good  claim  against  the  United  Idtates  for 
further  sums  of  money,  and  Mr.  Harvey  made  application  for  the  pay- 
ment of  these  sums  to  him  as  a  creditor  of  Mr.  Parkins.  The  sums 
claimed  were : 

Ist.  Three  thousand  eight  hundred  and  fifty  dollars  for  increased 
value  of  stone  used  on  the  interior  of  the  walls  of  the  building,  which, 
by  contract,  should  have  been  used  on  the  exterior  only.  Mr.  Harvey 
claimed  (and  it  was  true)  that  this  sum  had  been  allowed  by  the  Ord- 
nance Department,  and  Mr.  Parkins  was  credited  with  it  on  Major 
Kingsbury's  books.  He  had  seen  this  credit  in  the  spring  of  1865,  and 
it  was  this  mainly  that  had  induced  him  to  advance  money  to  Parkins. 

2d.  Four  thousand  five  hundred  dollars  for  increased  quantity  of 
stone  and  increased  cutting  of  same,  finished  by  Mr.  Parkins  for  cornice, 
on  account  of  change  of  plans  made  by  General  Eodman. 

After  some  correspondence  this  claim  was  referred  to  the  Second 
Comptroller  of  the  Treasury,  and  the  following  was  his  decision : 

The  increase  in  the  contract-price  in  this  case  was  provided  on  condition  that  Mr. 
Parkins  should  accept  the  snm  in  full  satisfaction  of  all  claims  against  the  Goveru- 
ment  under  that  contract. 

The  extra  allowance  for  outside  stone  applied  to  inside  work  had  then  heen  paid, 
and  was  not  *^  a  claim ; "  hut  the  increased  allowance  for  the  new  cornice,  not  having 
been  paid,  "  was  a  claim  "  that  must  be  considered  as  returned  to  the  Government  by 
the  claimant's  acceptance  of  the  terms  of  tbe  joint  resolution  in  question.  A  check, 
in  favor  of  Mr.  Parkins,  for  the  $3,850  that  was  deducted,  may  now  be  sent  to  the  care 
of  Mr.  Harvey. 

In  explanation  of  the  above  it  should  be  stated  that  tbe  $3,850  had 
been  paid  to  Mr.  Parkins  before  the  passage  of  the  joint  resolution. 
TVben  the  building  was  finally  measured  up  and  final  payment  made  to 
Mr.  Parkins,  this  $3,850  was  one  of  the  previous  payments  deducted. 

'Mr,  Harvey  presented  a  power  of  attorney  from  Mr.  Parkins,  and  the 
sani  of  $3,850  was  paid  him  March  21, 1868. 

(Note. — Briefs  and  copies  of  all  the  papers  and  correspondence  re- 
lating to  Mr.  Parkins's  contract  have  been  made  and  are  on  file  at  this 
arsenal,  but  are  not  deemed  of  sufficient  importance  for  transmission 
herewith.) 

DESCRIPTION  OP  STORE-HOUSE  "A." 

Storehouse  "A"  is  a  rectangular  building,  60  feet  bj'  180  feet,  with  a 
projection  or  portico,  14  feet  by  60  feet,  on  the  south  side,  and  a  tower, 
35  feet  square,  on  the  north  side.  The  tower  is  117  feet  high,  and  pro- 
vided with  good  stairways  and  hoisting  apparatus.  There  are  also 
stairways  in  the  south  projection  and  two  interior  hoists  to  all  the  floors. 

The  building  contains  a  basement,  attic,  and  three  other  stories.  The 
attic  floor  is  weak  and  not  available  for  storage.  The  three  main  floors 
contain  about  35,000  square  feet  of  space,  and  will  sustain  about  270 
pounds  per  square  foot.  The  floor-joists  are  wood,  laid  on  wood  string- 
ers supported  by  cast-iron  columns,  and  the  roof-truss  is  wood.  The 
floors  are  not  constructed  to  be  fireproof. 


104         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

No  name  can  be  given  to  the  exterior  architectare.  The  walls  are  of 
baff  limestone.  All  of  the  exterior  is  cut  or  bush-hammered  work,  and 
highly  ornamented  with  projections,  moldings,  &c.  The  water-table  is 
at  the  first  floor.  There  is  a  belt-coarse  at  the  second  floor,  another 
belt-course  at  the  attic  or  fourth  floor,  and  a  frieze,  with  frieze- windows, 
and  a  cornice  supported  by  brackets  above  that.  There  are  heavy  rus- 
ticated pilasters  at  all  the  angles  of  the  first  story,  and  from  the  first 
story  to  the  frieze  the  pilasters  are  double  and  not  rusticated. 

Since  1871  the  building  has  been  used  to  its  full  capacity  as  a  receiv- 
ing and  issuing  store-house  for  supplying  the  Army,  and,  on  account  of 
its  proximity  to  all  the  railroad-depots  and  river-wharves  in  the  cities 
of  Eock  Island  and  Davenport,  it  is  well  adapted  for  this  purpose.  It 
is  well  built,  and  has  required  no  repairs  in  the  nine  years  since  its 
completion,  except  that  the  pediment  cornices  do  not  rise  above  the 
roof  as  they  should,  and,  as  the  exposed  position  of  the  building  sub- 
jects it  to  violent  winds,  several  squares  of  the  slate-roofidg  have  been 
stripped  ofif  three  times  in  six  years.  Also,  the  building  has  no  chim- 
ney or  ventilating  flues,  and  cannot  be  ventilated,  warmed,  or  dried  in 
winter. 

The  tower  is  supplied  with  one  of  the  best  tower-clocks  in  the  United 
States.  It  has  a  dial  12  feet  in  diameter  on  each  of  the  four  sides  of 
the  tower,  and  a  striking-bell  weighing  3,500  pounds.  The  dials  can  be 
read  easily  from  the  cities  of  Davenport  and  Eock  Island.  The  clock 
is  valuable  as  a  regulator,  and  in  furnishing  arsenal  time  to  the  arsenal 
workmen,  nearly  all  of  whom  live  in  the  two  cities;  bqt  the  dials  cannot 
be  read  nor  the  bell  heard  usually  from  the  other  arsenal  buildings. 

This  building  is  not  shown  on  any  of  the  plates.  It  was  completed 
in  1867. 

At  his  own  request,  Major  Kingsbury  was  relieved  from  the  command 
of  the  arsenal  in  June,  1865,  and  Maj.  T.  J.  Eodman,  Ordnance  Depart- 
ment, ^afterward  lieutenant  colonel  of  ordnance  and  brevet  brigadier- 
general  United  States  Army,)  was  assigned  to  the  command.  (See 
Special  Orders  No.  303,  dated  War  Department,  Adjutant-General'S 
Office,  Washington,  D.  C,  June  14, 1865.) 

Major 'Kingsbury  did  not  leave  the  arsenal  until  the  latter  part  of 
July,  and  Major  (General)  Bodman  did  not  arrive  until  some  time  in 
August.  Lieut.  J.  A.  Kress,  Ordnance  Department,  had  been  assigned 
to  duty  at  the  arsenal  by  the  same  order  that  relieved  Major  Kingsbury 
and  assigned  General  Eodman  to  the  command.  He  arrived  at  the  ar- 
senal in  July,  receipted  to  Major  Kingsbury  for  the  property,  and  re- 
mained  in  charge  until  the  arrival  of  General  Eodman. 

In  taking  leave  of  the  arsenal,  Major  Kingsbury  writes  as  follows: 

HavlDg  been  ordered  hence  at  bis  own  request.  Major  Kin^bnry  transfers  his  datiea 
to  his  successor  with  the  hope  that  the  latter  will  not  be  tried  With  the  numerous  de- 
lays and  vexatious  which  have  attended  the  period  of  his  connection  with  the  Rock 
Island  arsenal. 

The  appropriations  and  expenditures  for  the  arsenal  during  the  period 
of  time  embraced  in  this  chapter  were  as  follows: 
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Funds  appropriated  far,  received,  and  expended  at  Bock  Island  arsenal  from  1863  to  1866. 
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Diabumements ............................................ 

31,  049  93 

1866 

Disbnrsementa 

$9,980  39 

147,  883  75 

Total 

197.  599  6T 

9.980  39 

307, 579  96 

Expended  nrior  to  Jnl v  1. 1 866 

197,  599  67 
a3,  785  05 

197,  599  67 

Outatandins  indebtedness  July  1. 1866 

33. 785  05 

Total  cost  of  work  prior  to  July  1. 1866 

331,  384  78 

831,384  73 

Appendices  to  Chapter  II, 

[17.  S.  Statutes  at  Large,  chapter  148,  vol.  13,  p.  537.] 
a,    AN   ACT  FOR  THE  ESTABLISHMENT  OF  GERTAIN  NATIONAL  ARSENALS. 

That  there  be,  and  hereby  is,  established  a  natioDal  arsenal  at  Columbas,  in  the  State 
of  Ohio,  at  Indianapolis,  in  the  State  of  Indiana,  and  on  Rock  Island,  in  the  State  of 
Illinois,  for  the  deposit  and  repair  of  arms  and  other  monitions  of  war. 

Approved  Jaly  11, 1862. 

h.   REPORT  OF  BOARD  OP  OFFICERS  APPOINTED  TO  SELECT  SITES  FOR  BUILDINGS,  MATE- 
RIALS TO  BE   USED,  ETC. 

The  nndersigned,  appointed  a  board  nnder  orders  from  the  Ordnance  Office,  dated 
May  6,  1@63,  to  select  a  site  for  certain  buildings  pertaining  to  the  proposed  arsenal  at 
Rock  Island,  respectfully  report: 

That  they  have  carefully  examined  the  ground  at  the  lower  end  of  Rock  Island, 
selected  by  the  War  Department  for  a  United  States  arsenal,  and  recommend  that  the 
front  of  the  principal  store-house  be  on  the  prolongation  of  a  line  drawn  from  the 
southwest  comer  of  a  wooden  building,  now  occupied  by  a  tenant ;  and  that  the  south- 
west comer  of  said  store-house  be  placed  at  a  point  on  this  line  300  feet  distant  from 
said  wooden  building,  the  said  line  bearing  about  south  40^  west. 

They  have  also  selected  two  sites  for  a  magazine,  one  on  the  high  ground  about  780 
feet  due  east  from  the  short  railroad-bridge  passing  over  the  southern  road,  running 
towards  the  upper  end  of  the  island,  and  the  other  on  a  ridge  near  the  center  of  the 
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island  and  in  the  vicinity  of  three  graves,  each  snrronnded  by  a  white  picket-fisnce. 
The  latter  is  preferred  if  the  ground  belongs  to  the  United  States. 
The  points  selected  are  indicated  on  the  drawing  sent  from  the  Ordnance  OfBce. 
Respectfully  submitted. 

F.  D.  CALLENDER, 

Maj.  OrtVce,  U,  5.  A, 
C.  P.  KINGSBURY, 

3/fl/.  of  Ord'ce. 
T.  J.  TREADWELL, 

Capt.  of  Ord'ce. 
Davenport,  Iowa,  May  18,  1S63. 


c.  Ordnance  Office,  War  Department, 

Washingtony  D,  C,  July  27,  1863. 

Sir  :  The  Secretary  of  War  having  approved  the  plan  of  the  main  building,  or  prin- 
cipal store-house,  of  the  arsenal  to  be  established  at  Rock  Island,  Illinois,  as  also  the 
location  of  the  several  buildings  for  that  arsenal,  recommended  by  the  report  of  a  board 
of  officers  dated  May  18,  1863,  and  having  assigned  you  to  the  duties  of  constructing 
and  to  the  command  of  the  arsenal,  under  instructions  from  this  office,  I  have  to  direct 
that  you  enter  upon  those  duties  and  take  that  command  without  unnecessary  delay. 
For  this  purpose  you  will  at  once  be  relieved  by  Lieut.  Col.  Whitely  from  yoar  present 
duty  of  inspecting  ordnance,  i&c,  at  Fort  Pitt  Foundry,  and  will  turn  over  tq  him  all 
books,  papers,  and  public  property  in  your  possession,  pertaining  to  that  inspection 
dnty.  You  will  then  proceed  to  Rock  Island,  Illinois,  and  commence  the  duties  to 
which  you  are  assigned  of  the  construction  of  the  United  States  arsenal  there.  The 
first  building  to  be  erected  is  the  principal  store-house,  the  plan  and  details  of  which 
are  shown  by  the  accompanying  drawings,  (six  sheets,)  which  are  sent  for  your  infor- 
mation and  government.  I  also  inclose,  for  the  same  purpose,  copies  of  the  report  of 
the  board  on  the  location  of  the  buildings,  and  memoranda  in  relation  to  bnilding 
materials.  The  stone  selected  and  preferred  for  the  buildings  is  the  limestone  from  the 
quarries  at  Le  Clare,  Iowa,  a  specimen  of  which  will  be  sent  to  yon  at  Davenport. 
Drawings  of  the  other  buildings  for  the  arsenal,  and  a  plan  showing  their  relative  posi- 
tions, will  be  sent  to  you  hereafter.  Report  to  this  office  your  arrival  at  Rock  Island 
in  the  execution  of  these  orders. 

Respectfully,  your  obedient  servant, 

JA8.  W.  RIPLEY, 

Bng.  Gen'l,  Chf  Ord. 

Maj.  C.  P.  Kingsbury, 

Pititfburghf  Pa. 


d.  Davenport,  Iowa,  August  22, 1863, 

Sir  :  Before  building  operations  are  commenced  on  Rock  Island,  I  deem  it  a  matter 
of  much  importance  to  the  United  States  to  secure  possession  of  the  "  Davenport  place," 
which  now  nearly  separates  the  Government  grounds.  Itb  proximity  to  the  arsensd 
site  renders  its  ownership  a  necessity,  should  an  extension  of  the  establishment  become 
desirable;  and  in  view  of  the  geographical  position  of  the  island,  and  the  rapid  devel- 
opment of  the  country,  that  extension  may  not  be  far  distant.  Applications  have  already 
been  made  for  permission  to  place  a  dwelling  and  a  **  saloon ''  on  the  reservation,  and 
should  this  farm  be  disposed  of  in  lots,  there,  will  soon  be  a  congregation  of  such  estab- 
lishments that  must  become  a  perpetual  nuisance.  Several  citizens  whom  I  have  con- 
sulted have  valued  the  farm  at  from  $10,000  to  $12,000,  but  the  owners  hold  it  as  high 
as  $600  per  acre.  This  valuation  must  be  due  to  its  supposed  relations  to  the  public 
works,  and  if  such  an  extravagant  estimate  is  placed  upon  it  now,  before  these  works 
are  commenced,  the  fictitious  valuation  which  will  follow  the  completion  of  the  arsenal 
can  hardly  be  predicted.  In  view  of  these  facts,  the  possession  of  the  Davenport  place, 
with  the  arsenal  at  the  lower  end  of  the  island,  seems,  for  future  security,  to  become 
an  imperative  necessity,  and,  as  such,  should  be  taken  by  the  Government  at  the  valu- 
ation of  appraisers,  if  not  otherwise  to  be  had.  The  island  was  reserved  for  military 
purposes  because  of  its  extent  and  isolation,  and  the  means  thereby  afforded  for  an 
ultimate  enlargement,  untrammeled  by  private  interests.  The  very  end,  therefore, 
designed  by  the  reservation  is  defeated  by  individual  ownership,  and  the  advantages 
which  the  site  originally  possessed  for  a  permanent  military  establishment  have  b^n 
comparatively  nullified  by  the  unwise  transfers  to  private  parties. 

There  is  another  matter  to  which  I  desire  to  call  your  atteution.  I  learn  that  a  bridge 
is  being  built  from  Rock  Island  City  to  the  island,  and,  so  far  as  I  know,  without 
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anthority  from  the  GoverDmeQt,  or  withoat  inquiry  even  whether  the  landiDg  will 
interfere  with  the  proposed  location  of  the  arsenal  buildings. 
Respectful! V,  your  obedient  servant, 

C.  P.  KINGSBURY, 

Major  of  Ordnance, 
Brig.  Gen.  J.  W.  Ripley, 

Chufof  Ordnancej  /fa^Aiw^ton,  D.  C. 


e.  Davknpokt,  Iowa,  October  28, 1863. 

Sir  :  The  mayor  of  Rock  Island  has  applied  to  me  to  locate  a  road  which  the  anthor- 
ities  of  that  city  propose  to  run  from  the  bridge  recently  completed.  To  this  applica- 
tion I  replied  I  could  take  no  official  action  in  the  matter ;  that  the  road,  if  made, 
ouffht  to  run  along  the  extreme  southern  border  of  the  island  above  high-water  mark, 
and  that  I  would  report  the  matter  to  Washington  for  instructions.  It  appears  to  be 
the  intention  to  make  a  thoroughfare  across  the  island  by  the  continuation  of  this  road 
sdong  the  western  side  of  the  railway.  In  my  judgment  this  should  not  be  permitted, 
and  no  right  of  way  should  be  given  at  all  without  reserving  on  the  part  of  the  United 
States  the  absolute  right  to  close  such  road  at  any  time,  and  all  communications  con- 
nected therewith. 

On  the  24th  ultimo  I  suggested  to  the  Department  that  the  ordnance  jurisdiction  on 
the  island  ought  to  be  defined,  and  in  a  letter  from  Chicago,  dated  the  8th  instant,  I 
stated  what  I  consider  would  be  a  proper  limit  to  that  jurisdiction. 

No  reply  has  been  received  to  either  communication,  and  as  the  island  is  so  encum- 
bered with  the  supposed  tenants  of  the  civil  superintendent,  whose  horses,  cattle,  and 
hogs  are  roving  at  will  over  the  entire  area,  it  becomes  daily  more  desirable  to  have 
the  question  settled.  And  if  any  authority  has  been  ^iven  by  the  War  Department 
for  the  construction  of  the  railway  across  the  island  which  was  commenced  about  the 
year  1852, 1  request  that  I  may  be  informed  what  extent  of  ground  the  company  was 
permitted  to  occup}^ 

Very  respectfully,  your  obedient  servant, 

C.  F.  KINGSBURY. 

Major  of  Oi'dnance, 

Brig.  Gen.  Geo.  D.  Ramsay, 

Ck'wfoJ  Ordnanc^f  Haahingionj  I).  C. 


Davknpokt,  Iowa,  March  21,  1864. 

Sir:  Though  unwilling  to  trouble  you  with  another  letter  having  special  reference 
to  Rock  Island,  a  sense  of  duty  constrains  me  to  call  your  attention  once  more  to  the 
subject. 

The  Solicitor  of  the  War  Department,  in  a  recent  .opinion  as  to  private  claims  upon 
the  island,  is  reported  by  telugcaph  to  have  assigned  an  area  of  about  thirteen  acres  to 
the  railroad!  company.  This  concession  is  doubtless  due  to  a  want  of  knowledge  of  the 
topography  of  the  island.  The  claim  of  the  company  to  any  portion  thereof  is  derived 
from  the  *^Act  to  grant  the  right  of  way  to  all  rail  and  plank  roads,"  &c.,  approved 
August  4,  1852;  but  this  act  limits  the  grant  to  '^  one  hundred  feet  in  width,''  except 
**  when  deep  excavation  or  heavy  embankment  is  required  for  the  grade,"  when  "  a 
greater  width  may  be  taken,  if  necessary,  not  exceeding  in  the  whole  200  feet."  There 
is  no  .portion  of  the  tract  on  Rock  Island  that  has  such  a  *'  deep  excavation  or  heavy 
embankment,"  yet  the  railroad  company  has  arbitrarily  erected  its  fences  so  as  to  inclose 
an  area  of  variable  width,  ranging  from  100  feet  to  over  300  feet.  The  caprice  of  the 
company  has  thus  determined  the  rule  in  this  matter  instead  of  the  necessities  of  the 
road,  as  prescribed  by  the  statute.  I  am  unable  to  state  the  exact  length  of  the  track 
on  the  island,  but  am  quite  confident  that  restricting  the  company  to  the  one  hundred 
feet  in  width  "  the  area  required  by  the  road  would  hardly  reach  six  acres. 

But  it  is  by  no  means  clear,  notwithstanding  the  opinion  at  chambers  of  the  late 
Judge  McLean,  to  which  the  telegram  refers,  that  the  law  of  August  4, 18.52,  gives  any 
title  whatever,  and  it  seems  probable  that  if  the  question  could  be  brought  before  a 
full  bench  of  the  Supreme  Court  for  re-examination  this  decision  would  be  reversed. 
One  section  of  the  statute  provides  "  that  none  of  the  foregoing  provisions  of  this  act 
shall  apply  to  or  authorize  any  rights  in  any  lands  of  the  United  States  other  than 
such  as  are  held  for  private  entry  and  sale  and  such  as  are  unsurveyed  and  not  held 
for  public  use  by  erections  and  improvements  thereon.  Is  is  obvious  that  Judge 
McLean  in  his  opinion  has  ignored  an  essenttnl  part  of  this  provision.  While  indulg- 
ing in  a  somewhat  irrelevant  disquisition  on  "conjunctions  copulative  and  disjunct- 
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i ve  "  the  real  philological  point  and  the  rules  of  grammar  applicable  thereto  seem  to 
have  escaped  bim.  A  cursory  examinatio*i  of  the  language  will  show  that  the  ad* 
jective  '^such"  has  a  much  more  important  claim  to  consideration  than  thecoDJanc- 
tion  ^^and."  The  proviso  distinctly  embodies  two  independent  conditions,  each  one 
complete  in  itself,  under  which  certain  lands  are  exempted  from  the  operation  of  the 
act,  the  first  of  which  is  such  as  are  not  **  held  for  privat'O  entry  and  eaW  No  part  of 
Rock  Island  was  then  "held  for  private  entry  and  sale,''  and  therefore  none  of  the  pro- 
visions of  the  act  granting  a  *^  right  of  way  "  were  applicable  to  Rock  Island.  Bat  in 
order  to  give  a  quasi  plaasibility  to  the  railroad  claim,  Judge  McLean  practically  ex- 
punges the  second  "  such  "  from  the  proviso^  and  thus  resolves  the  two  conditions  into 
one. 

The  railroad  is  a  great  public  convenience  and  should  not  be  removed ;  but  whether 
there  is  or  is  not  any  authority  for  its  construction  on  these  lands  of  the  United  States, 
there  is  hardly  the  shadow  of  a  claim  for  13  acres  now  set  up  by  the  company,  and  bo 
such  claim  shonld  be  recognized.  Moreover,  for  the  privilege  of  traversing  the  island 
the  company  should  be  required  to  provide  a  carriage-way  for  ordinary  vehicles  on  the 
bridge  over  the  Mississippi  River  for  the  free  use  of  the  United  States,  to  facilitate  the 
necessary  intercourse  between  the  island  and  t^e  western  shore  of  the  river. 

If  these  views  meet  your  concurrence  I  hope  yon  will  take  such  action  as  yon  may 
think  proper  to  protect  the  interests  of  the  United  States  on  Rock  Island,  so  far  as  they 
are  confided  to  the  Ordnance  Department. 

Very  respectfully,  your  obedient  servant, 

C.  P.  KINGSBURY, 

Major  of  Ordnanct. 

Brig.  Gen.  Geo.  D.  Ramsay, 

Chief  of  Ordnance,  l^'atthington^  0.  C. 


Chapter  III. 

GENERAL  RODMAN'S  COMMAND  OF  THE  ARSENAL  FROM  1865  TO  18G7. 

General  Rodman  assnmes  command  August,  1865 — Condition  of  the  work  at  this  time — 
Work  done  under  General  Rodman's  command — Plans  for  armory  and  arsenal — Au-. 
thority  to  construct  temporary  shops — Map  of  the  island — Sites  selected  for  build- 
ings— Use  of  water-power  recommended — Transmission  of  power  by  compressed  air 
recommended — Removal  of  railroad  recommended — River-wharf — Act  of  Congress 
approved  April  19, 1864 — Lands  on  the  island  taken  possession  of  by  the  United  States 
under  aforesaid  act — Description  of  the  island  and  plans  for  armory  and  arsenal— 
Description  of  bnildings-^Details  of  construction — ^The  water-power — Old  line  of 
Chicago  and  Rock  Island  Railroad — Remains  of  temporary  prison-buildings. 

General  Eodman  arrived  at  tbe  Rock  Island  arsenal  and  assamed 
command  on  the  3d  of  August,  1865.  No  better  evidence  could  be  de- 
sired tbat  the  Ordnance  Department  intended  toconstruct  a  great  armory 
and  arsenal  at  Eock  Island  than  the  fact  that  an  officer  of  such  high 
standing  as  General  Rodman,  and  one  whose  services  were  so  valuable 
to  the  Department  in  every  way,  was  selected  for  the  command.  He  and 
the  Chief  of  Ordnance  had  frequent  conferences  on  the  subject  during 
the  preceding  winter  and  spring.  His  command  lasted  from  August, 
1865,  until  his  death,  in  June,  1871. 

During  this  time  Storehouse  A  (sometimes  called  the  arsenal  building) 
was  completed,  the  water-reservoir  was  built,  two  shops  and  the  com- 
manding-officer's quarters  were  begun  and  nearly  completed,  the  wagon- 
bridge  to  Rock  Island  was  built,  and  the  greater  part  of  the  water-power 
was  constructed.  A  great  deal  of  work  was  also  done  in  clearing  up 
the  undergrowth  on  the  island,  laying  out  and  building  roads,  and  pro- 
tecting the  shores  of  the  island  from  washing  by  riprap. 

But  General  Rodman's  more  important  works  were  his  plans  for  the 
armory  and  arsenal;  his  procuring  the  removal  of  the  Chicago,  Rock 
Island  and  Pacific  Railroad  from  its  position  across  the  island;  its  re- 
establishment  at  the  west  end  of  the  island,  with  the  construction  of 
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the  great  bridge  connecting  the  island  with  the  Iowa  shore,  and  the  set- 
tling of  the  many  claims  against  the  United  States  growing  out  of  the 
removal  from  the  island  of  parties  who  had  established  themselves 
thereon.  In  all  of  this  work  the  Chief  of  Ordnance  took  an  active  in- 
terest and  part. 

On  the  12th  of  August,  1865,  nine  days  after  his  arrival  at  the  arsenal, 
Oeueral  Kodman,  having  made  a  study  of  the  island  and  its  capabilities, 
Wrote  to  the  Chief  of  Oixlnance  as  follows  : 

Yoa  advised  me  some  time  since  that  you  wished  me  to  examine  and  consider  Rock 
Islaod  with  reference  to  the  location  and  erection  of  such  buildings  as  may  be  deemed 
proper  to  erect  thereon,  and  that  after  having  done  so,  you  wished  to  confer  with  me 
^rsonally  in  relation  thereto.  I  have  examined  and  considered  this  subject,  and  am 
prepared  to  discnss  it  with  yon,  premising  that  we  should  have  a  map  of  Rock  Island 
(or  reference,  and  suggesting  that  the  sooner  the  questions  above  referred  to  are  defi- 
nitely settled  the  better  will  it  be  for  the  public  interest. 

In  reply  to  the  above  letter  General  Rodman  was  directed  to  meet  the 
Chief  of  Ordnance  in  New  York  to  discuss  plans,  and  on  the  23d  of 
August  he  went  East  for  that  purpose,  and  was  absent  until  the  latter 
part  of  October.  There  is  very  little  correspondence  or  other  matter  on 
record  during  this  time  respecting  the  projected  work  at  Bock  Island. 
What  the  arsenal  should  be,  its  magnitude,  capacity,  and  general  plan 
were  determined  by  General  Rodman  and  General  liyer  in  their  confer- 
ences during  the  time  General  Rodman  was  East. 

From  the  time  of  his  return,  in  October,  until  the  following  February, 
(1866,)  General  Rodman  was  busy  preparing  a  map  of  the  island  and 
plans  for  the  arsenal. 

On  the  20th  of  January,  1866,  he  wrote  to  the  Chief  of  Ordnance  for 
authority  to  construct  cheap  temporary  shops  to  be  used  in  construct- 
ing the  arsenal.  This  authority  was  given,  and  tl^  shops  were  con- 
structed in  the  spring  and  summer  of  1866  on  the  present  site  of  Shop 
A,  and  used  until  the  summer  of  1873,  when  they  were  torn  down  and 
removed,  and  the  machinery  transferred  to  Shops  C  and  E,  which  had 
been  finished  and  prepared  for  use. 

On  the  26th  of  January  the  Chief  of  Ordnance  wrote  to  General  Rod- 
man and  directed  him  to  report  in  person  at  the  Ordnance  Office  as  soon 
as  he  had  completed  drawings  and  was  ready  to  submit  plans  for  work- 
shops, &c  On  the  7th  of  February,  1866,  the  drawings,  a  map,  and 
letter  of  explanation  were  sent  to  the  Ordnance  Office.  General  Rodman 
went  to  Washington  on  the  10th  of  the  same  month,  and  remained  there 
until  some  time  in  April,  1866.  During  this  time  the  plans  for  the 
arsenal  were  discussed,  fixed,  and  agreed  upon  between  him  and  the 
Chief  of  Ordnance,  and  also  the  plans  for  the  removal  of  the  railroad  to 
its  new  site,  and  the  development  and  construction  of  the  water-power 
were  decided  upon.  A  bill  to  carry  out  the  plan  of  removing  the  rail- 
road to  its  new  site  and  to  provide  for  the  construction  of  the  bridge 
was  prepared  and  submitted  to  Congress.  It  was  passed  and  approved 
June  27, 1866.» 

There  is  no  correspondence  between  General  Rodman  and  the  Chief  of 
Ordnance  on  these  subjects  up  to  this  time,  because  they  were  arranged 
and  agreed  upon  verbally. 

General  Rodman's  letter  of  February  7,  1866,  submitting  plans  to  the 
Chief  of  Ordnance,  was  as  follows : 

I  send  by  express  this  day  a  plan  of  Rock  Island,  showing  the  proposed  plan  of  ar- 
senal and  other  improvements  thereon. 
The  site  selected  for  the  manufactnring  part  of  the  establishment  is  about  the  middle 

*  This  act  is  copied  in  Chapter  V,  which  gives  a  history  of  Rock  Island  Bridge. 
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of  the  island,  on  bigh  groand,  which  admits  of  easy  and  effective  drainage,  thas  giv- 
ing dry  cellars  under  all  the  buildings,  where  they  may  be  desirablew 

The  greater  part  of  the  timber  has  already  been  cut  from  the  propostt4  site,  which 
is  another  consideration  favoring  its  selection.  It  is  proposed  to  commence  boilding  in 
the  middle  of  the  length  of  the  proposed  site,  and  enlarge  each  way  as  the  demMiids  of 
the  country  may  require,  leaving  the  beauiiful  park  oi  trees  at  each  end  until  neces- 
sity shall  require  their  removal.  It  is  also  proposed  to  commence  building  on  the 
south,  or  arsenal  side  of  the  main  (east  and  west)  avenue  first,  making  all  the  buildings 
suitable  for  shops,  but  using  such  of  them  as  may  not  be  immediately  required  for  that 
purpose  for  store-houses,  in  which  to  store  the  property  now  on  the  north  or  armory 
side  of  that  avenue  while  the  armory  buildings  are  going  up,  then  build  store-houses 
proper  to  such  extent  as  may  be  required. 

By  building  on  a  main  avenue  as  proposed,  the  establishment  admits  of  extension 
to  any  degfee  likely  to  be  required,  whereas  by  building  upon  the  side  of  a  square, 
you  cannot  extend  beyond  that  square,  when  once  completed,  without  great  inconven- 
ience and  expense.  It  is  proper  that  every  Government  establishment  of  this  charac- 
ter should  have  the  means  of  running  continuously  night  and  day.  And  with  a  view 
to  this  end,  I  deem  it  essential  that  each  shop  should  be  provided  with  engines  and 
boilers  so  connected  as  to  insure  this  object. 

Persons  of  experience  in  such  matters  are  sanguine  that  it  is  practicable  to  create  a 
water-power  at  the  head  of  the  island  of  such  magnitude  that  one-half  of  it  would  be 
sufficient  to  drive  all  the  machinery  likely  to  be  required  here  for  some  time  to  come, 
and,  at  the  same  time,  secure  a  healthful  flow  of  water  through  the  minor  or  slough 
channel  of  the  river.    (See  my  letter  to  the  Department,  dated  January  2!^  ld<>6.) 

Should  this  be  found  to  be  the  case,  it  would  doubtless  be  economy  to  use  it,  pro- 
vided the  expense  of  conveying  this  power  from  its  place  of  development  to  the  shops, 
where  it  is  to  be  used,  shall  not  be  too  great. 

The  points  (A  and  B,  see  map  on  Plate  I)  on  the  plan  herein  referred  to  are  the  pro- 
posed points  of  development  of  this  power.  It  is  believed  that  the  best  and  most 
economical  mode  of  utilizing  this  power  will  be,  first,  to  use  it  for  raising  water,  to  be 
conveyed  to  the  shops  and  reservoirs  in  cast-iron  pipes,  for  use  of  shops,  &c  ,  and  to 
guard  against  fire,  the  five  reservoirs  on  the  high  ground  being  connected  by  pipes, 
furnished  with  attachments  for  a  steam  fire-engine,  so  that  all  the  water  in  the  whole 
five  may  be  drawn  out  at  one  point,  if  needed.  This  water  is  also  required,  to  cleanse 
out  vaults,  water-closets,  &c.,  all  of  such  sewerage  being  carried  into  the  main  sewer, 
and  then  to  the  sloug^.  Second,  use  the  remaining  power  at  the  points  of  its  origin 
for  condensing  air,  to  be  conveyed  in  cast-iron  pipes  to  the  shops,  then  to  be  passed  in 
tubes  through  the  steam-drum  of  the  boiler,  and  worked  through  the  steam-cylinder 
the  same  as  steam  ;  so  that,  when  there  is  sufficient  water-power,  no  steam-power  will 
be  used,  and  when  the  water-power  is  out  of  order,  steam  may  be  used,  in  whole  or  in 
part,  as  may  be  required,  having  valves,  so  that  the  air  may  be  shut  ofl  from  any  or  all 
of  the  engines  at  will.  This  will  give  a  supply  of  air  under  pressure  for  blowing  forge 
and  foundery  fires,  and  for  running  heavy  drop  or  vertical  hammers,  where  steam  would 
be  objectionable  on  account  of  its  condensation  into  water  in  the  intervals  of  actual 
use. 

By  escaping  air,  when  used  in  place  of  steam,  into  the  shops  they  would  be  warmed 
and  ventilated  in  winter,  the  temperature  of  the  air  being  under  complete  control,  by 
passing  through  the  steam-drum,  and  ventilated  in  summer  by  an  atmosphere  cooler 
than  the  exterior  air,  since  heat  won  Id  be  developed  by  its  compression  at  the  source 
of  power,  and  that  beat  would  be  given  out  on  its  way  under  ground  to  the  shops, 
where,  on  again  expanding,  it  would,  as  stated,  have  a  temperature  below  that  of  tlie 
exterior  air. 

The  magazines  and  laboratories  are  situated  at  what  is  believed  to  be  a  safe  distance 
from  other  buildings,  the  intervening  space  being  covered  with  trees  and  shrubs.  The 
site  proposed  for  the  magazine  is  on  higher  and,  therefore,  better  ground  than  that 
heretofore  selected. 

An  internal  system  of  railways  would  connect  all  parts  of  the  establishment  when 
any  large  quantity  of  material  will  have  t'O  be  transported,  and  this. system  of  roads 
should  connect  with  the  Chicago  and  Rock  Island  Road,  which  crosses  the  island.  The 
present  location  of  this  road  upon  the  island  is  not  a  suitable  one.  It  cuts  the  island 
into  two  very  inconvenient  parts,  admitting  of  access  from  one  part  to  the  other  only 
by  passing  under  it  on  one  side  of  the  island  and  over  it  on  the  other,  where  the  wagon- 
road  now  crosses,  and  being  too  high  to  switch  from  conveniently  at  any  point  except 
at  this  crossing.  It  is,  therefore,  proposed  and  recommended  that  this  road  bo  removed 
to  the  lower  extremity  of  the  island,  where  the  grade  is  high  enough  to  admit  of 
switching  from  it  at  any  point.  But  to  do  this  would  require  the  removal  of  the  rail- 
road-bridge from  its  present  position  to  that  shown  in  the  inclosed  plan.  It  is  proposed 
to  remove  the  rail  road -bridge  accordingly,  and  let  the  piers  be  made  long  enongh  up 
and  down  stream  to  admit  a  double-track,  and  also  to  receive  a  wagon-road  bridge,  the 
road  to  which  would  run  from  Rock  Island  City  along  the  present  bridge  add  embank- 
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nent,  oldened  to  60  feet,  and  aloDg  the  edge  of  the  bluff  the  same  width ;  it  would 
dao  be  accesBible  from  the  ialaud,  as  shown. 

It  is  also  proposed,  in  this  connection,  to  prepare  a  proper  wharf  or  steamboat-land- 
iDfc  just  aboye  the  proposed  site  of  the  new  bridge,  so  that  stores,  received  or  issued. 
wbetber  by  rail  or  river,  would  be  convenient  to  the  present  arsenal  building,  which  I 
woold  use  as  a  receiving  and  issuing  and  distributing  store-house.  The  advantages  of 
tbis  arrangement  would  be — 

1st.  To  tne  Government,  in  getting  rid  of  the  present  embankment  and  road  across 
tbe  island,  and  in  having  it  located  where  it  would  be  accessible  and  valuable  for 
receiving  and  shipping  stores,  and  where  a  single  fence  would  secure  the  island  from 
intxusion  by  persons  passing  upon  the  road.  The  proposed  location  would  also  dimin- 
isb  tbe  chances  of  fire  from  locomotives.  The  wagon-road  to  Rock  Island  City  would 
pass  under  the  railroad,  instead  of  on  a  level  with  it,  as  at  present,  and  the  bridge  to 
Davenport  would  give  access  to  that  city  from  the  island,  and  thus  enable  the  Grovern- 
meDt  to  draw  supplies  and  labor  from  that  source,  as  well  as  from  Moline  and  Rock 
Island  City. 

2d.  To  navigation,  in  diminishing  the  obstruction,  hinderances,  and  dangers  offered 
to  that  interest  by  the  present  bridge,  it  being  in  rapid  water  and  at  a  comparatively 
narrow  point  in  the  river,  while  the  proposed  bridge  would  be  at  a  wider  point  of  the 
river,  in  deeper  and  comparatively  still  water,  where  the  least  hinderance  possible 
vroald  be  offered. 

The  plans  set  forth  in  this  letter  can  be  understood  more  readily  by 
reference  to  the  map  on  Plate  I. 

This  map  is  copied  mainly  from  the  map  that  General  Rodman  sent  to 
the  Chief  of  Ordnance  with  the  foregoing  letter.  But  some  plans,  or 
ideas  for  plans,  which  were  shown  on  the  map  and  are  known  to  have 
been  abandoned  by  General  Rodman  subsequently,  have  been  omitted, 
and,  as  far  as  practicable,  all  subsequent  plans  made  by  General  Rod- 
man have  been  compiled  and  added  to  it. 

For  convenience  in  description,  the  sites  of  the  Confederate  prison- 
baildings  are  also  shown  on  the  map,  and  also  the  boundaries  of  lands, 
owned  or  occupied  by  outside  parties  on  the  island,  that  were  taken  pos- 
session of  bv  the  Secretary  of  War,  under  authority  of  the  act  of  Con- 
gress of  April  19,  1864. 


DESCETPTION  OF  THE  ISLAND  OP  ROCK  ISLAND,  THE  SHOPS,  AND 
SOME  OF  THE  PLANS  INDICATED  U 
SHOWN  ON  THE  MAP,  ON  PLATE  I. 


SOME  OF  THE  PLANS  INDICATED  IN  THE  FOREGOING  LETTER,  AND 


The  island  is  about  2|  miles  long,ahd  varies  in  width  from  one-fourtb  to 
three-fourths  of  a  mile,  and  contains  above  low-water  mark  970  acres. 
Lengthwise  the  island  lies  nearly  east  and  west,  and  the  course  of  the 
Mississippi  by  the  island  is  generally  about  11^  south  of  west.  From 
the  east  end  to  East  avenue,  about  1 J  miles,  it  is  covered  generally  with 
sparse  timber.  On  much  of  tbis  part  the  first  growth  of  timber  has 
been  removed  and  is  replaced  with  a  second  growth,  mixed  with  some 
large  old  trees  that  remain.  Nearly'  all  this  part,  except  about  40  acres 
lying  east  of  the  Confederate  cemetery,  has  had  the  undergrowth  re- 
moved and  is  now  open  groves  and  spaces,  bare  of  trees,  covered  with 
blae-grass.  I  have  indicated  some  low  grounds  on  the  map.  These 
were  probably  at  one  time  covered  with  water,  and  formed  channels  of 
the  river  between  the  higher  parts  of  the  island.  They  are  now  covered 
with  heavy  timber  and  undergrowth,  and,  in  places,  are  subject  to  over- 
flow during  very  high  water.  The  largest  of  these  is  the  tract  lying 
west  of  East  avenue  and  south  of  South  avenue  and  the  prolongation 
of  its  line  to  the  west  end  of  the  island.  There  is  a  high  ridge  running 
part  of  the  way  through  this  tract,  on  which  are  shown  sites  for  maga- 
zines and  laboratories.  There  is  no  timber  on  all  the  part  occupied  by 
the  "  Davenport  place"  and  on  all  the  part  west  of  the  old  line  of  the 
Chicago,  Kock  Island  and  Pacific  Road.    These  grounds  were  cleared  of 
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timber  many  years  ago,  and  no  second  growth  has  taken  its  place.  The 
native  trees  on  the  island  are  principally  oak,  elm,  ash,  bass-wood, hick- 
ory, and  walnut.  The  highest  ground  on  the  island,  as  stated  in  Gen- 
eral Rodmad's  letter,  is  the  part  where  the  shops  are  located  on  the  map, 
and  also  extending  about  500  yards  west  of  West  avenue  along  the  liue 
of  Main  avenue  nearly  to  the  east  end  of  the  island.  All  of  this  part 
is  from  17  to  23  feet  above  the  highest  high  water,  and  the  rest  of  the 
high  grounds  are  generally  from  14  to  20  feet  above  high  water.  Allo^ 
the  high  grounds  are  on  a  foundation  of  gray  maguesian  limestone^ 
which  in  places  crops  out  on  the  surface,  but  is  generally  covered  wittL 
from  1  to  8  feet  of  earth,  principally  loam  and  clay,  and  sometimes  sand, 
gravel,  and  many  other  earths  .deposited  by  the  water  after  its  sub- 
sidence into  the  present  valley  of  the  Mississippi. 

The  limestone  is  hard,  strong,  and  durable,  and  answers  well  for 
building  roads  and  for  foundations  and  concrete,  but  is  much  broken  up 
and  washed ;  is  seamy  and  mixed  with  earth ;  has  been  acted  on  by 
frost,  and  is  never  found  in  beds  fit  for  quarrying  for  building  purposes. 

After  deposition  it  appears  to  have  been  broken  up  and  shattered  and 
then  washed  and  worn,  and  the  pockets  and  crevices  are  generally  filled 
with  clay.    Some  of  these  pockets  are  very  large.    In  one  case,  near  the 
center  of  the  island,  I  excavated  one  to  the  depth  of  40  feet  in  seeking 
foundations,  and  below  the  level  of  the  water  in  the  river  found  an  open 
cave,  a  deposit  of  white  sand  and  running  water,  showing  evidently 
that  the  water  percolated  through  crevices  in  the  rock  from  the  river 
toward  the  upper  part  of  the  rapids,  and  found  its  way  to  the  river  again 
at  a  lower  level.    A  full  account  of  this  excavation,  (for  Shop  D,  in  1871,) 
and  much  other  interesting  matter  res  pecting  the  formation  of  the  island,, 
will  be  found  in  its  proper  place  in  describing  the  progress  of  the  work 
of  construction  at  the  arsenal.    The  rock  furnishes  perfect  foundationft* 
when  care  is  taken  to  secure  good  rock  to  build  on,  but  great  care  and. 
thorough  exploration  and  examination  are  required.    This  sometimes- 
involves  deep  excavation,  much  blasting,  shoring,  and  is  difficulty  ex- 
pensive, and  takes  time.    As  the  difficulties  that  will  be  experienced  in^ 
procuring  foundations  cannot  be  foretold,  no  certain  estimate  of  the  cost 
of  foundations  can  be  made  before  the  work  is  begun. 

The  city  of  Davenport,  iu  Iowa,  with  its  center  about  opposite  th^ 
west  end  of  the  island,  has  a  population  at  the  present  time  of  about:^ 
25,000. 

The  city  of  Bock  Island,  in  Illinois,  with  its  center  about  opposite  th^ 
west  end,  has  a  population  of  about  14,000,  and  the  city  of  Moline,  iim 
Illinois,  opposite  the  east  end,  has  a  population  of  about  6,000.  All  a:£ 
these  cities  are  engaged  largely  in  manufactures,  a  matter  of  much  im  - 
portance  to  the  interests  of  the  arsenal,  and  all  are  rapidly  increasing  iix 
business  and  population. 

This  description  of  the  island  is  longer  than  was  intended,  but  it  i» 
believed  that  it  will  be  useful  and  necessary  to  a  good  understanding  of 
what  follows. 

The  plans  for  armory  and  arsenal  shops,  as  indicated  in  General  Eod- 
man's  letter  of  February  7, 1866,  are  shown  in  the  map  on  Plate  I.    The 
row  of  five  shops  south  of  Main  avenue  are  for  the  arsenal,  and  the  five 
north  of  the  same  avenue  are  for  the  armory.    The  center  shop  (Shop  Ej 
in  the  arsenal  row  is  the  forging-shop  and  foundery  for  the  arsenal,  and 
the  other  four  are  finishing  wood,  metal,  and  leather  working  shops  of 
all  kinds  for  the  manufacture  of  all  the  material  of  war  manufactured  at 
the  arsenals  of  the  United  States. 

The  center  shop  (F)  of  the  armory  row  is  the  rolling-mill  and  forging- 
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(bop  for  the  armory,  and  the  other  four  are  fiDishiug  aud  woodworking 

or  ^^ stocking"  shops  for  the   manufactare  of  all  kinds  of  small-arms. 

The  center  shop  in  each  row  is  only  one  story  high,  and  the  other  four 

in  each  row  have  a  basement  and  three  other  stories.    The  ground-plans 

of  the  whole  ten  shops  are  exactly  alike.    The  ground-plan  shown  on 

tbe  map  is  copied  from  the  map  sent  to  the  Chief  of  Ordnance,  February 

7,  1866.    This  plan  was  subsequently  changed  before  any  shop  was 

begnn,  and  the  plans  of  the  shops  which  have  been  built  are  as  shown 

in  Figure  1  on  the  same  map.    The  change  consists  only  in  throwing  out 

two  porticoes  in  front  and  two  on  each  side  of  the  building.    Its  object 

vas,  partly,  to  add  strength  to  the  walls  of  the  buildings,  but  principally 

to  add  beauty  to  the  architecture,  and  in  this  it  has  been  very  success- 

fol.   It  was  the  subject  of  a  good  deal  of  discussion  between  General 

Kodman  and  General  Dyer,  the  Chief  of  Ordnance,  but  the  discussion 

was  a  verbal  one,  aud  there  is  nothing  on  record  to  show  when  the 

chauge  was  made.    There  is  also  shown  on  the  ground-plans  of  the 

shops  a  building  crossing  the  court  and  connecting  the  two  wings.    This 

was  intended  for  a  boiler-house  and  steam-engine  room.    I  cannot  find 

that  any  perfected  plans  for  this  building  were  ever  made,  and  it  was 

subsequently  abandoned.     It  is  certainly  better  to  leave  the  court  clear 

for  teaming  purposes,  as  it  gives  access  to  doors  in  all  parts  of  the 

building,  aud  to  build  a  boiler-house  in  the  court  entirely  separate  from 

tbe  shop,  and  to  place  the  engines  on  the  first  floors  of  the  shops.    This 

arraDgement  is  shown  for  Shop  C,  on  Plate  IV.    This  boiler-house  was 

built  in  1872  and  1873. 

^he  dimensions  of  the  ground-plan  are  given  in  the  drawing.  Each 
building  consists  of  two  parallel  wings,  60  feet  by  300  feet,  90  feet  apart, 
and  connected  at  the  front  by  a  building  60  feet  by  90  feet.  This  leaves 
an  interior  court  90  feet  by  238  feet.  The  porticoes  at  the  sides  project 
1^*  feet  and  are  60  feet  wide,  and  those  in  front  project  2  feet  and  are 
also  (K)  feet  wide.  The  total  area  of  each  shop,  including  thickness  of 
^alls,  is  44,280  square  feet,  a  little  more  than  one  acre. 

Wates  VII  and  VIII  give  front  and  side  elevations  of  the  center  or 
^r^ng  shops,  (B  and  F,)  and  also  cross- sections  through  the  walls  ;  and 
^'ates  II  and  III  give  the  same  elevations  and  cross  sections  for  the 
other  eight  shops. 

f  late  IV  gives  a  plan  of  one  of  the  latter  shops,  showing  arrangement 
of  iron  floor-beams,  columns,  elevators,  hatchways,  stairways,  and  base- 
j^^Dt  piers.  The  iron  floor-beam  stringers  consist  of  two  wrought-iron 
I  ^lus  bolted  together.  The  wrought-iron  |-beam  joists  rest  on  the 
uauge  of  the  stringer  beam  and  on  ofl'sets  in  the  main  walls  of  the  build- 
''•&•  They  are  also  bolted  to  the  stringers  with  wrought-iron  angle- 
Pieces. 

f'or  the  first  and  second  floors  the  stringers  are  made  of  two  heavy 
*^inch  beams,  each  200  pounds  per  yard,  and  the  joists  are  light  12J. 
inch  beauw,  125  pounds  per  yard.  For  the  third  floor  the  stringers  are 
?*a<le  of  two  heavy  12^-inch  beams,  each  170  pounds  per  yard,  and  the 
joists  are  heavy  9  inch  beams,  85  pounds  per  yard. 

The  stringers  of  the  first  floor  rest  on  stone-masonry  piers  (in  the  base- 
'"^"t)  2J  feet  square  and  placed  at  internals  of  about  20  feet.  For  the 
other  two  stories  the  stringers  are  supported  by  iron  columns.  The 
position  of  the  stringers  is  shown  in  the  drawing.  The  spaces  between 
^^^ Joints  are  about  5  feet,  generally  a  little  less  than  5  feet,  and  these 
''paces  are  filled  with  the  brick  fire-proof  arches.  Crossing  the  joists,  or 
piafcbed  in  between,  above  the  brick  arches,  are  woodeu  joists  2J 
ioehes  by  5  inches,  and  on  them  are  laid  dressed  and  inatched  1^  inch 
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oak  floors,  except  on  the  third  floor,  which  is  of  pine.  The  first  and 
second  floors  will  carr^  200  pounds  per  square  foot,  and  the  third  floor 
100  pounds  per  square  foot.  The  locations  of  the  elevators  and  hatch- 
ways are  sufficiently  shown  on  the  drawing.  The  hatchways  will  prob- 
ably not  be  required  except  for  taking  in  or  removing  machinery,  and 
at  other  times  will  be  covered  and  used  as  shop-floor.  The  stairways 
are  all  of  iron,  except  the  hand-rails. 

The  roof-frame  is  entirely  of  wrought  iron.  The  trusses  span  the 
whole  distance  from  wall  to  wall,  so  that  the  third  story  is  free  from 
columns.  The  trusses  are  at  intervals  of  10  feet,  and  have  sufficieiii 
strength  to  carry  the  slate  roof,  and  an  added  weight  from  snow  or 
pressure  of  wind  of  20  pounds  per  square  foot  normal  to  the  surface. 

On  the  main  rafters  of  the  trusses  the  4iuch  i-beam  purlins  are  fast- 
ened 4^  feet  apart;  wooden  rafters  are  matched  in  between  these,  and 
1^  inch  pine  sheathing,  matched  and  planed,  is  nailed  on  the  wooden 
rafters.  The  slate  is  laid  on  the  wooden  sheathing.  All  the  peak-covers, 
flashings,  valleys,  gutters,  and  down-spouts  are  of  2^-pound  sheet 
copper. 

The  walls  are  entirely  of  stone,  and  their  thickness  as  shown  in  the 
cross  sections  on  Plates  II  and  VII.  The  exterior  or  face-stones  are 
heavy  ashler,  laid  in  courses,  jointed,  and  having  a  squarely- broken  face 
without  tool-marks.  The  thickness  of  courses  is  made  to  suit  ihe  product 
of  quarries,  and  ranges  generally  from  12  inches  to  20  inches.  The  backing 
is  rubble,  laid  also  in  courses,  and  has  its  face,  which  forms  the  Interior  of 
the  wall,  well  pointed.  Two  courses  of  rubble  are  made  to  equal  one 
course  of  ashler  in  height,  and,  to  give  sufficient  bond,  about  one-sixth 
of  the  face-stones,  including  dimension-stones,  run  entirely  through  the 
wall.  The  only  dimension-stone  used  is  that  required  for  the  water- 
table,  caps  and  sills,'entablature,  and  arch-stones.  The  faces  of  all  these 
are  chiseled  and  bush-hammered  work.  The  interior  face  of  the  wall  is 
well  pitch-faced  work,  and  it  is  not  plastered.  A  consideration  of  the 
foregoing  will  show  that,  with  proper  (jare  and  ability,  excellent  and 
handsome  walls  can  be  obtained,  while  the  variety  of  stone  used,  only  a 
small  part  of  it  being  dimension  stone,  will  enable  thequarryman  to  use 
and  furnish  all  the  good  stone  his  quarry  produces,  whereby  the  highest 
economy  in  construction  is  obtained. 

The  foregoing  derails  of  construction  were  not  arranged  when  General 
liodmau  first  sent  his  plans  to  the  Chief  of  Ordnance.  They  are  the 
result  of  much  subsequent  careful  study,  and  have  been  chauged  or  im- 
proved, from  time  to  time,  to  secure  greater  perfection  and  economy. 
It  is  deemed  best,  however,  for  convenience,  to  give  a  full  description  of 
the  shops  here,  and  to  notice  hereafter  in  their  proper  place  such  changes 
in  construction  as  may  be  interesting.  * 

The  map  on  Plate  I  shows  the  plan  first  proposed  for  the  development 
of  the  water-power  and  location  of  the  pipe  to  be  laid  from  the  water- 
power  to  the  shops  to  convey  power  by  means  of  compressed  air.  This 
plan  for  the  development  of  the  water-power  was  subsequently  aban- 
doned by  General  Rodman,  and  another  plan,  as  indicated  on  the  map« 
was  adopted.  A  full  description  of  the  power  and  history  of  its  develop- 
ment and  construction  is  given  in  another  place. 

The  old  line  of  the  Chicago,  Eock  Island  and  Pacific  Railroad  across 
the  island  and  the  new  route  selected  are  also  shown  on  the  map,  and  a 
full  history  of  the  construction  of  the  new  route  and  the  bridges  will  be 
given  in  its  proper  place. 

The  temporary  prisou-buildings  shown  on  the  map  have  nearly  all 
been  removed,  from  time  to  time,  as  they  have  decayecl,  become  worthless, 
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twnd  the  necessity  for  tbeir  use  has  passed  away,  or  they  have  interfered 
^th  the  construction  of  the  arsenal  buildings. 

At  the  present  time  (1876)  only  the  temporary  stables,  a  few  officers' 

quarters,  and  one  of  the  hospital- buildings,  now  used  as  a  post-hospital, 

^maio. 


Chapter  IV. 

BOARD  OF  COMMISSIONERS. 

Appointment  of  the  board  of  commissioners  by  the  President — The  commission  to 
meet  at  Rock  Island  on  October  1. 1866— Notification  sent  to  parties  interested — The 
claim  of  the  city  of  Rock  Island — The  claim  of  David  B.  Sears — The  Davenport 
claim  —  The  claim  of  Stephens,  Huntoon  &  Wood — The  claim  of  Nels  Johnson  — 
The  claim  of  David  Sears — The  claim  of  Robert  Welch — Claims  of  James  Robinson, 
Daniel  Jones,  and  Peter  Peterson — The  claim  of  the  town  of  Moline — Meeting  of  the 
oouimiasiioners — Examination  of  witnesses  as  to  the  value  of  the  property  taken 
po884^88ion  of  by  the  United  States — Analysis  of  testimony  in  appraisinj]^  the  prop- 
erty of  David  B.  Sears  before  the  commissioners — Appraisement  of  the.  Davenport 
place — Appraisement  of  property  belonging  to  Stephens,  Hi^ntoou  &  Wood  and 
minor  claimants — Claim  of  the  town  of  Moline — Claim  of  the  Chicago,  Rock  Inland 
and  Pacific  Railroad  Company— The  Commission  adjourns  and  makes  its  report  to 
the  Chief  of  Ordnance — Decree  of  thi  district  court — Summary  of  awards. 

The  board  of  commissioners  to  adjust  claims  ngainst  the  United 
Statues  of  parties  whose  property  had  been  taken  possession  of  under  the 
act  of  April  19,  1864,  (see  Chapter  II,)  and  under  the  act  of  June  27, 
1866,  (see  Chapter  V.)  was  appointed  by  the  President  of  the  United 
States  in  the  summer  of  1866,  and  consisted  of  the  following  members: 

Maj.  Gen.  J.  M.  Schofield,  United  States  Army. 

Hon.  James  Barnes,  of  Springfield,  Mass. 

Hon.  Seldon  M.  Church,  of  Rockford,  111. 

On  the  25th  of  September,  1866,  the  Chief  of  Ordnance  notified  General 
Rodman  that  the  commission  would  meet  at  Rock  Island  about  October 
1,  1866,  and  direct^  him  to  notify  all  parties  interested,  that  tliey  might 
be  prepared  to  submit  tbeir  claims  and  substantiate  the  same  by  evi- 
dence. 

The  following-named  parties  were  notified  accordingly  : 

The  city  conncil  of  Rock  Island. 

Mr.  David  B.  Sears,  of  Moline. 

Messrs.  George  L.  &  B.  Davenport,  of  Rock  Island. 

Mr.  B.  Davenport,  of  Rock  Island. 

Messrs.  Stephens,  Huntoon  &  Wood,  of  Moline. 

Mr.  James  Robinson,  of  Moline. 

Mr.  Peter  Peterson,  of  Moline. 

Mr.  Robert  Welch,  of  MoHue. 

Mr.  Daniel  Jone^,  of  Moline. 

Mr.  David  Sears,  of  Moline. 

Messrs.  Dimock  &;  Gould,  of  Moline. 

Mr.  S.  H.  White,  of  Moline. 

Messrs.  Sears  &  Sons,  of  Moline. 

Mr.  Edward  R.  Healy,  of  Moline. 

The  president  of  the  Chicago  and  Rock  Island  Railroad  and  the  Mo- 
line Water-Power  Company  of  Moline. 

Several  of  these  parties  had  prepared  their  claims  and  abstracts  to 
prove  title  prior  to  this,  and  the  same  had  been  transmitted  to  the  Chief 
of  Ordnance,  and  were  subsequently  laid  before  the  commission.  (For 
location  of  various  claims  see  map  on  Plate  Y.) 

The  claims  of  the  varions  parties  were  as  follows : 
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CITY  OF  ROCK  ISLAND. 

The  city  of  Rock  Island  presented  a  claim  for  payment  for  a  bridge 
and  canaeway  from  the  city  of  Rock  Island  to  the  island,  and  for  Wil- 
son's Island,  on  which  a  portion  of  the  causeway  had  been  built.  The 
bridge  was  built  by  the  city  of  Rock  Island,  (B.  T.  Reynolds,  contractor,) 
in  September,  1863.  It  was  taken  possession  of  by  the  United  States, 
under  the  act  of  April  19,  1864,  in  September,  1866.  It  was  a  cheap, 
wooden  structure,  located  exactly  on  the  site  of  the  present  Government 
bridge  from  the  island  to  the  city  of  Rock  Island,  but  was  about  200 
Jeet  shorter  than  the  present  bridge,  the  causeway  from  the  island  shore 
being  much  longer  than  it  is  now. 

One  span  of  the  bridge  broke  down  in  the  winter  of  1867,  and  was 
repaired  by  the  United  States. 

In  the  spring  of  ltS68  the  bridge  was  carried  away  by  the  ice,  and  was 
never  replaced.  The  commanding  officer  of  the  arsenal  substituted  a  rope 
ferry,  which  was  used  until  the  new  iron  bridge  \ta8  ready  for  use. 

Wilson^s  Island  is  not  generally  known  at  the  present  time,  but  it  is 
the  sand-bar  lying  below  the  causeway  and  the  foot  of  the  island  of 
Rock  Island.    It  is  covered  with  water  the  greater  part  of  the  year. 

In  the  fall  of  1865  the  city  of  Rock  Island  furnished  abstracts  of 
titles,  and  made  an  offer  to  the  commanding  officer  of  the  arsenal  to  sell 
the  bridge  and  causeway  to  the  Government  for  $17,000. 

In  January,  1866,  the  comman<ling  officer  of  the  arsenal  wrot4^  to  the 
mayor  of  Riock  Island,  inquiring  whether  the  offer  included  Wilson's 
Island,  and  was  informed  in  reply  (January  13)  that  it  only  included  so 
much  of  Wilson's  Island  as  was  occupied  by  tbe  bridge  causeway,  but 
that  the  city  would  sell  the  remainder  of  the  island  for  the  further  sum 
of  $700.  With  this  letter  abstracts  of  title  to  Wilson's  Island  were 
inclosed. 

The  foregoing  papers  were  transmitted  to  the  Chief  of  Ordnance,  Jan- 
uary 19,  1866,  and  were  subsequently  laid  before  the  board  of  commis- 
sioners. 

The  claim  of  the  city  of  Rock  Island  presented  to  the  board  of  com- 
missioners was  as  follows : 

This  claimant,  the  city  of  Rock  Island^  a  corporatioD  created  by  aud  doing  busioefls 
under  tbe  laws  of  tbe  State  of  Illinoig,  and  having  its  principal  place  of  busioees 
within  tbe  connty  of  Rock  Island  and  State  of  Illinois,  and  within  the  northern  dis- 
trict of  tbe  State  of  Illinois,  respectfully  represents  and  shows  unto  your  honorable 
commission  : 

That  this  claimant  is  tbe  owner,  in  fee-simple  absolute,  of  a  certain  island  in  the 
Mississippi  River  known  as  '^  Wilson's  Island,'^  contiguous  to  the  island  of  Ro«;k  Island, 
and  mentioned  in  the  said  act  above  referred  to,  approved  June  '27,  18(56;  and  is  also 
the  owner  of  and  justly  entitled  to  all  and  every  the  hereditaments  and  appurtenances 
thereto  belonging  or  in  any  wise  appertaining,  and  the  reversion  and  reversions,  re- 
mainder and  remainders,  rents,  issues,  and  profits  thereof;  and  more  especially  men- 
tioning a  part  thereof,  of  tbe  embankment  and  roadway,  made  and  being  thereon,  and 
tbe  wagon-bridge  across  the  east  branch  of  the  Mississippi  River,  connected  therewith 
and  abutting  tbereou  and  connecting  the  said  ''Wilson's  Island,"  as  also  the  island  of 
Rock  Island,  with  the  east  shore  of  the  Mississippi  River,  at  a  point  within  the  corpo- 
rate limits  of  the  said  city  of  Rock  Island. 

Tins  claimant  further  represents  and  shows  unto  your  bonorabla  commission  that 
the  suid  island  known  as  *'  W^ilson's  Island,"  aud  the  said  bridge,  and  the  landiug 
thereof  on  the  east  shore  of  the  Mississippi  River,  and,  as  well,  the  landing  thereof  on 
the  island  of  Rock  Island,  lies  and  is  situated  wntbin  the  corporate  limits  of  tbe  said 
city  of  Rock  Island,  and  in  sections  thirty-five  and  thirty-six,  in  township  uuiiibere^I 
eighteen  (lb)  north,  of  range  two  (2)  west,  of  tbe  fourth  principal  meridian,  in  the 
.State  of  Illinois;  aud  that  tbe  said  island  known  as  "Wilson's  Island"  contains,  ac- 
Ci)rding  to  the  survey  made  by  the  llnitwl  States  Government,  seven  acres  and  sixty- 
<4ue  hundredths  of  an  acre,  (7r(K)-)  And  for  a  more  particular  description  of  tbe  loca- 
tion of  the  said  ^'Wilson's  Island,"  and  the  bridge  connected  therewith  in  reference  to 
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the  island  of  Rock  Island,  and  the  corporate  limits  of  the  said  city  of  Rock  Island,  and 

the  section  lines  above  referred  to,  as  well  as  the  approaches  to  the  said  bridge,  your 

booonible  commission  is  respectfully  referred  to  the  plat  or  map  accompanying  this 

^tatemeDt. 
This  claimant  further  represents  and  shows  unto  yonr  honorable  commission  that 

at  the  time  the  said  island  called  '^  Wilson's  Island"  was  purchased  by  this  claimant, 
aod  at  the  time  said  embankment,  roadway,  and  bridge  were  built  and  constructed, 
as  hereinafter  stated,  a  considerable  portion  of  the  island  of  Rock  Island  was  owned 
by  private  individuals,  and  a  considerable  number  of  the  citizens  and  inhabitants  of 
thti  said  city  of  Rock  Island  were  residing  npon  the  said  island  of  Rock  Island  ;  that 
all  of  that  portion  of  said  island  of  Rock  Island  lying  and  being  in  township  eighteen 
(18)  north,  of  range  two  (2)  west,  of  the  fourth  principal  meridian,  in  the  State  of 
Illiuoia,  was  and  now  is  within  the  corporate  limits  of  the  said  city  of  Rock  Island; 
and  that  there  was  considerable  business  of  a  private  and  individual  nature  being 
transacted  between  the  said  inhabitants  of  the  said  island  of  Rock  Island  and  the  in- 
habitants of  the  main  shore  in  the  said  city  of  Rock  Island,  and  that  it  was  the  duty 
of  the  corporate  authorities  of  the  said  city  of  Rock  Island  to  provide  and  furnish 
reaaonable  facilities  for  communication  with  the  said  island  of  Rock  Island  and  the 
iDbabitants  thereon ;  and  in  pursuance  of  the  said  duty  the  said  embankment,  roa<l- 
way,  and  bridge  were  constructed,  and  the  said  island  known  as  *'  Wilson's  Island '' 
and  the  approach  on  the  easternmost  shore  of  the  Mississippi  River  to  said  bridge 
were  purchased.  "* 

This  claimant  further  shows  unto  your  honorable  commission  that  very  soon  after 
the  completion  of  the  said  bridge,  embankment,  and  roadway,  the  United  States  Gov- 
ernment took  possession  and  control  of  the  said  bridge,  embankment,  and  roadway, 
and  have  in  fact  ever  since  that  time  really  held  and  controlled  the  same,  and  has  used, 
and  still  continues  to  use,  the  same  for  its  own  purposes  exclusively  ;  but  this  clalmaut 
was  never  officially  notified  of  the  taking  possession  of  the  said  island  known  as 
•*  Wilson's  Island  "  until  about  the  27th  day  of  August,  A.  D.  1866. 

This  claimant  further  shows  unto  your  honorable  commission  that  the  said  embank- 
ment and  roadway  across  and  npon  said  "  Wilson's  Island  "  is  a  material  and  necessary 
part  and  portion  of  the  said  bridge,  and  that  said  bridge  would  be  utterly  useless  and 
of  no  value  except  as  connected  therewith,  and  that  the  said  bridge  and  the  approach 
thereto,  on  the  easternmost  end  thereof,  is  appurtenant  to  the  said  island  and  of  no 
value  if  disconnected  therefrom. 

This  claimant  further  shows  unto  your  honorable  commission  that  the  said  bridge, 
embankment,  and  roadway,  and  the  said  island  known  as  ^^  Wilson's  Island"  and  the 
immediate  approach  to  the  easternmost  end  of  the  said  bridge,  was  purchased  and 
erected  hy  this  claimant  in  the  mouths  of  September  and  October,  A.  D.  1863,  and  at 
a  cost  to  this  claimant  of  fourteen  thousand  three  hundred  and  lifty-seven  dollars 
and  twenty  cents,  and  that  this  claimant  has  paid  out,  and  is  liable  for  interest  on 
money  borrowed  to  make  said  purchases  and  build  said  bridge,  in  the  further  sum  of 
foar  thousand  two  hundred  and  forty-three  dollars  and  seventy-seven  cents,  as  will 
more  fnlly  appear  by  reference  to  the  schedule  of  the  cost  of  said  bridge,  &c.,  hereto 
attached,  and  that  this  claimant  has,  by  reason  of  the  possession  of  said  bridge, 
embankment,  and  roadway,  being  really  in  the  {Possession  of  the  Government  of  the 
United  States,  as  aforesaid,  never  derived  any  revenue  by  way  of  tolls  therefrom :  and 
that  the  said  island  known  as  ^^  Wilson's  Island,"  and  the  said  embankment,  roadway, 
and  bridge,  and  approaches  owned  by  this  claimant,  are  reasonably  worth  the  sum  of 
twenty  thousand  dollars. 

And  this  claimant  offers  that  upon  the  payment  of  the  said  sum  of  twenty  thousand 
dollars  to  this  claimant,  it  will,  by  deed,  duly  executed  according  to  law,  transfer  the 
title  to  the  said  **  Wilson's  Island  "  and  to  the  said  bridge  and  approaches  as  your 
honorable  commission  may  direct. 

And  the  several  allegations  of  this  statement  said  claimant  is  ready  to  maintain 
and  proTe,  as  to  yonr  honorable  commission  may  seem  meet  and  best,  and  herewith 
produces  an  abstract  of  the  title  of  the  said  city  of  Rock  Island  to  said  property  and 
certified  copies  of  the  muniments  of  title  thereto,  to  which  your  honorable  commis- 
sion are  respectfully  referred. 

Whereupon  this  claimant  prays  that  yonr  honorable  commission  award  to  this 
claimant  the  said  sum  of  twenty  thousand  dollars,  and,  as  well,  its  reasonable  cost 
incorred  in  sustaining  this  its  complaint. 

October  8,  1866. 

(Signed)  C.  TRUE8DALE, 

Mayor, 

(Signed)        Charles  M.  Osborn, 

City  Attorney, 
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SCHEDULE. 

Schedule  of  the  actual  cost  of  the  islaful  known  as  *'  Wilson^ s  Island^^^  and  the  bridge^  embank- 
ment, and  roadway  connected  therewith,  showing  dates  of  payments  and  items. 

1863. 

Sept.     7.  To  caab  paid  E.  P.  Reynolds,  contractor |6,  OOC  00 

Oct.     27.                do.                do.                   do 4,000  00 

Nov.      2.               do.               do.                   do 1,000  00 

Nov.      9.  To  cash,  stone  filling *. 106  )5 

Nov.      9.  To  cash  paid  for  "  Wilson's  Island  " 200  00 

Nov.    21.  To  ca8h  paid  for  stone  for  bridge 300  00 

Nov.    21.  To  cash  paid  for  post  for  bridge ir>  00 

Dec.       7.  Tocas'j  paid  E.  P.  Reynolds,  contractor 2,400  00 

Dec.     21.  To  cash  paid  sundries  for  bridge 20  00 

1864. 

Jan.       5.  To  cash  paid  P.  Simon  for  hauling 6  00 

1865. 
Dec.     19.  To  cash  paid   C.  H.  Case,  sand  for  embankment  and  southern 

approach  to  bridge 200  00 

1866. 

Jan.       2.  To  cash  paid  C.  H.  Stoddard,  surveying  bridge 16  50 

Feb.       2.  To  cash  paid  sundries,  J.  H.  Johustoii 9  45 

March  7.  To  cash  paid  Charles  M.  Oitboru,  abstract  of  ^*  Wilson's  Island  " 

and  approaches  to  bridge,  and  perfecting  title 8350 

14, 357  20 
1866. 
Oct.       8.  To  interest  on  above  items  at  10  per  cent,  to  date 4, 243  7T 

18, 600  97 
State  of  Illinois, 

Rock  Island  County : 

Calvin  Truesdale,  being  first  duly  sworn,  upon  oath  states  that  he  is  now  mayor  of 
the  city  of  Rock  Island,  in  said  county ;  that  he  has  examined  the  records  and  account- 
books  of  said  city  with  reference  to  the  cost  to  it  of  the  island  of  Wilson's  Island,  the 
embankment  and  bridge  upon  and  across  the  same,  and  the  approach  to  the  said 
bridge  from  the  main  shore  of  the  Mississippi  River,  and  that  the  foregoin/j^  schedule 
is  a  true  and  correct  statement  of  such  cost,  as  appears  from  said  records  and  accounts 

C.  TRUESDALE. 

Subscribed  and  sworn  to  before  me  this  10th  day  of  October,  A.  D.  1866. 

EDWARD  D.  SWEENY, 

Police  Magistrate. 

THE   CLAIM  OF  DAVID  B.  SEARS. 

Mr.  David  B.  Sears  was  the  owner  of  Benbam's  Island,  of  a  flour 
ingmill,  dwelling-house,  with  barn  and  outbuildings,  and  three  ware- 
houses located  thereon;  also  a  steamboat-landing.  This  island  is 
situated  near  the  upper  or  eastern  end  of  the  island  of  Rock  Island, 
and  is  connected  therewith  by  a  substantial  stone  wall  442  feet  long 
and  30  feet  wide,  which  is  used  as  a  roadway.  Near  this  locality  Mr. 
Sears  owned  originally  the  southeast  fractional  one-fourth  and  east 
one  half  of  south  west  one-fourth  of  section  29,  and  the  northeast  fractional 
one-fourth  of  section  32,  township  18  north,  of  range  1  west,  compris- 
ing 35.45  acres.    (See  map  on  Plate  V.) 

This  land  was  entered  by  him  under  special  act  of  Congress  of  Janu- 
ary 24,  1855,  and  a  patent  for  the  same  issued  from  the  General  Land- 
Office  on  the  Ist  of  November,  1855.  The  title  to  Benham's  Island  was 
acquired  by  Mr.  Sears  on  September  20,  1854,  by  purchase,  and  com- 
prised originally  an  area  of  1.11  acres.  The  mill  on  this  island  was 
built  during  the  year  1859  or  1860. 

By  the  building  of  wing-dams  at  the  head  and  foot  of  the  island 
and  excavation  below  the  stone  dam,  a  valuable  water-power  had 
been  developed,  which  furnished  motive-power  to  Mr.  Sears's  mill  on 
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Benhaiu^s  lAlaod,  and  also  to  several  other  establishments  on  the  oppo- 
site shore  on  Rock  Island. 

The  pond  created  by  the  formation  of  the  upper  wing-dam  and  the 
^toue  dam  was  at  its  nioath  about  800  feet  wide,  with  an  average  depth 
of  4J  feet  to  5  feet,  and  furnished  an  excellent  harbor  for  logs. 

Mr.  Sears's  property  on  Rock  Island  had  been  surveyed,  platted,  and 
dotted  under  the  name  of  "  Island  City,''  and  a  number  of  lots  had  been 
i^ld  to  other  parties  by  Mr.  Sears,  some  of  whom  had  erected  improve- 
ments thereon.  The  lots  adjoining  the  river  were  the  most  valuable  by 
reason  of  their  proximity  to  the  water-power. 

The  owners  of  the  different  lots  prepared  each  separately  their  titles 
aud  claims  for  reimbursement  of  the  property  taken  by  the  Government 
under  the  act  of  Congress  ap[)roved  April  19, 1864. 
Mr.  Sears's  petition  to  the  board  of  commissioners  was  as  follows: 

To  Iks  honorable  the  board  of  commissioners  appointed  under  the  act  of  Congress  entitled  **An 
act  in  addition  to  an  act  for  the  establishment  of  certain  arsenals^^^  approved  Jpril  19, 1864. 

The  petition  aod  claim  of  David  B.  Sears,  *  f  the  county  of  Rock  iHlaod,  and  Sateof 
lUiooiH,  r»8pectfiilly  show  that  be  is  the  owner  in  fee,  in  severalty,  of  the  followio^-de- 
scrilKsd  traces  of  la>id.  with  the  apprir.enanues  theivuuto  resp^-ctivelv  helonginfr,  situ- 
skUsd  on  Rock  Island,  in  said  coimty,  in  one  hody,  and  laid  out  as  '^  Island  City  subdi- 
visiou  No.  I  of  the  town  of  Moline,"  and  the  plar.  thereof  duly  filed  for  record  in  the 
<»ffice  of  the  recoider  of  deeds  of  said  coaaty  May  11,  1858,  by  said  David  B.  Sears  and 
one  George  L.  NickoIN,  to  wit: 

1.  The  S.W.  fr'l  i  of  the  S.E.  fr^l  i,  sec.  29,  T.  18  N.,  R.  1  W.,  47^  acres. 

2.  The  E.  frM  i  «.f  the  S.W.  fr^l  i,  sec.  29,  T.  18  N.,  R.  1  W.,  28^°^  acres. 

3.  The  N.W.  fr*!  i  of  the  N.E.  fr^l  i,  sec.  32,  T.  18  N.,  R.  1  W.,  3^%  acres,  and  making 
toji^ether  •35^\t^  acres  excepting  the  following-described  town-lots  m  said  subdivisioo 
No.  I,  according  to  saia  recorded  plat  thereof,  a  certified  copy  of  which  plat  is  hcre- 
auto  annexed,  to  wit : 

LH    No.    8  in Block  No.   9 

Lot«     '*      11,12,13, 16, 17, 18, 19,  and  20  in "        "    10 

Lot      '*      4  in •'        "    II 

Lot»    "     4,5,and6in *<        "    12 

Lotu    *'      land  2  in "        "    13 

Lot      "     5  in "        "    15 

Making  in  all  excepted  sixteen  lots. 

This  claimant  further  shows  that  he  is  also  the  owner  in  fee,  in  severalty,  of  the 

'  snoall  island  in  the  Missi^'Sippi  River  n«-ar  the  head  of  Rock  Island,  and  in  said  section 

29,  known  as  Benham's  Island,  contflini  «g  l^^^V  acres,  more  or  less,  with  all  and  singn- 

lar  tt  e  appurtenances  thereof,  including  the  dam  from  said  island  to  Rock  Island  and 

the  water- power  thereby  created. 

That  his  title  to  eaid  several  tractn  is  derived  directly  from  the  United  States,  he 
having  entered  the  thr^e  fractional  parcels  first;  above  mentioned,  and  laid  out  as 
aforesaid,  at  the  land-office  in  Dixon,  Illinois,  on  the  28th  of  February,  1855,  nnder  the 
special  act  of  Congress  approved  January  24. 1855,  as  per  dnpli-cate  No.  37897,  and  Ben- 
ham's  Island  at  the  same  office,  as  per  duplicate  No.  24896,  and  is  perfect  and  wholly 
free  from  incumbrance,  excepting  only  the  s<xteen  town -lots  above  excepted  ;  and  this 
claimant  further  shows  that  (he  Haid  several  tracts,  with  their  appurtenances,  are  rea- 
sonably worth)  ill  all,  the  sum  of  one  hundred  and  sixty  thousand  dollars^  ($160,000,) 
wh  ch  he  distnbntes  and  estimates  and  claims  therefor  as  f«)llows,  viz: 
For  the  lot«  in  said  Island  City  subdivi-iiou  No.  1  to  the  town  of  Moline,  still 

remaibing  in  him,  wit^  their  respective  appurtenance'^,  the  sum  of $10,000 

To  one-half  of  the  dam  between  Benham's  Island  and  Rock  Island  (including 

one-half  of  the  two   wing-dams  respectively  above  and  below   Benham's 

Island )  and  of  all  the  water-power  thereby  created,  the  further  sum  of 50, 000 

And  for  Benham's  Island,  with  structures  tht-reon  and  appurtenances,  and  the 

re«idne  of  said  dams  and  water-power,  the  further  sum  of 100,000 

This  claimant  further  shows  that  the  United  States^  through  the  War  Department, 
has  t«keu  exclasive  possession  of  all  and  singular  the  said  property  of  thin  claimant 
above  descril>ed,  and  now  holds  the  same  for  the  purposes-  in  that  behalf  set  forth  in 
laid  act  of  Congress  of  April  19, 1864. 

That  possession  wa?  so  taken  of  that  portion  of  the  said  property  on  Rock  Island,, 
and  the  water-power  thereou  created  by  said  dams,  on  tbe  first  day  of  November,  A.  D. 
l&Af  and  of  the  residue  of  said  property  on  the  Ist  daj^  of  September,  A.  D.  1866,  and. 
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this  claimant  respectfully  claims  interest  on  the  valnes  thereof  respectively,  as  above 
set  forth,  at  the  rate  of  6  per  con  turn  per  annum  from  the  time  of  possession  so  taken, 
as  well  as  the  said  valnes  so  set  forth,  and  prays  your  honorable  commission  to  award 
the  same  to  him  npon  proof  of  the  matters  and  thii  gs  aforesaid,  which  he  is  ready  to 
submit  and  make  as  he  may  be  by  >ou  directtd,  and  upon  his  releasing  and  conveymg 
the  property  aforesaid  by  proper  deeds  to  the  said  United  States. 
All  of  which  is  respectfully  submitted. 

D.  B.  SEARS. 

THE  DAVENPORT  CLAIM. 

The  "  Davenport  place,"  on  Rock  Island,  was  entered  on  Angnat  31, 
1844,  by  George  Davenport,  as  the  southeast  fractional  quarter  of  sec- 
tion 25,  township  18  north,  of  range  2  west  of  the  fourth  principal 
meridian,  and  comprised,  in  all,  157.81  acres.  (See  map  on  Plate  V.) 
The  entry  to  this  land  was  allowed  by  special  act  of  Congress  of  April 
2,  1844,  and  a  patent  for  the  land  was  issued  from  the  General  Land- 
Office  on  September  1, 1845. 

The  land,  on  account  of  its  substantial  improvements  and  its  proximity 
to  the  cities  of  Rock  Island  and  Davenport,  was  valuable;  and  its  value 
became  enhanced  by  reason  of  its  proximity  to  the  proposed  arsenal- 
buildings. 

Mr.  George  L.  Davenport  submitted  his  claim  to  the  Secretary  of 
War,  as  follows : 

Davenport,  Iowa,  J«ntf21«/,  1865. 

Dear  Sir  :  By  the  terms  of  a  law  passed  and  approved  April  lU,  1864, 1  fiud  yon  are 
authorized  to  settle  with  the  owners  for  lands  taken  for  the  erection  of  an  arsenal  on 
the  island  of  Rock  Island,  Ills.  Under  tbis  law  the  S.  E.  frac.  ^  section  25,  T.  18  N., 
R.  2  W.  4th  P.  M.,  157V^,V  acres,  helonging  to  me,  (suhject  to  ray  mother'rt  life-estate 
therein,)  was  recently  takt'D  possession  of  by  the  Unit<ed  States.  I  now  claim  compen- 
sation therefor  at  the  rate  of  $500  per  acre.  Tbis  makes  my  entire  claim  $78,000.  If 
this  meets  with  your  approval,  I  will,  on  receipt  of  the  amount,  execute  (with  my 
mother)  all  necessary  releases  and  conveyances. 

Ii  may  not  be  improper  to  state  now,  in  support  of  this  claim,  that  this  tract  is  very 
beautifully  and  favorably  located  for  either  residences  or  businevss  purposes,  and  that 
the  lands  contiguous  on  either  shore  are  worth  from  $700  to  $1,000  per  acre. 

An  examination  of  the  public  surveys  recently  made  by  the  ofiicer  in  charge  here 
will  show  that  this  tract  is  by  far  the  most  valuable  of  any  portion  of  the  island.  It 
lies  adjacent  to  the  cities  of  Rock  Island,  Illinois,  and  Davenport,  Iowa,  a»d  in  the 
heart  of  a  rich  agricultural  region,  with  both  water  and  railroad  communication  to 
excellent  markets,  and  situated,  too,  at  the  foot  of  the  Lower  Rapids,  which  have 
snfficient  fall  to  give  a  good  water-power.  This  tract,  for  manufacturing  purposes,  is 
very  valuable. 

But  as  the  public  surveys  contain  all  the  particulars  concernins:  the  location  and 
surroundings  of  Rock  Island,  I  will  at  this  time  only  trouble  you  with  this  brief  men- 
tion of  them. 

I  desire  to  add,  however,  that  there  are  on  this  tract  excellent  stone-quarries  which 
are  here  exceedingly  valuable,  that  there  is  (or  was  when  taken  by  the  United  States) 
about  $10,000  worth  of  timber  on  said  lauds,  and  that  the  improvements  thereon  cost 
upward  of  $20,000. 

It  will  thus  be  seen  that  the  amount  at  which  I  have  fixed  my  claim  is  but  the  fair 
and  reasonable  valuation  of  these  lands,  and  I  trust  it  will  meet  with  your  approval. 

I  respectfully  request  tbat  you  will  give  tbis  matter  early  attention,  and  that,  as 
soon  as  possible,  I  may  be  advised  of  your  decision. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  L.  DAVENPORT. 

Hon.  Edwin  M.  Stantox, 

Secretary  of  War,  Washington,  D,  C. 

THE   CLAIM   OP  STEHPENS,   HUNTOON  &  WOOD. 

The  claim  of  Stephens,  Huntoon  &  Wood  was  for  lots  1  and  2,  block 
13,  and  lots  4,  5,  and  6,  block  12,  in  Island  City,  on  which  the  parties 
had  erected  a  &aw  and  planing^  mill,  paint-shop,  dwelling,  &c.     They 
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al80  owned  the  lease  of  all  the  water  that  woald  issae  from  a  100-foot 
oi)ening  at  the  Rock  Island  eud  of  the  stone  dam  connecting  Eock  Island 
with  Benham's  Island.  Their  title  of  real  estate  and  also  the  leasehold 
of  the  water-power  had  been  obtained  from  I).  B.  Sears  by  purchase. 
Their  petition  for  re  imbarsement  of  the  property  taken  by  the  Govern- 
ment is  as  follows : 

MouNE,  Rock  Islai^d  County,  Ills., 

January  Wthy  1865. 

Gknrral:  We  beg  leave  to  represent  to  you  that  in  June  last  we  were  notified  in 
-writing  by  Maj.  C.  P.  Kingsbury,  of  the  Ordnance  Department  of  the  United  States 
Army,  to  vacate  in  behalf  of  the  United  States  the  premises  occupied  by  us  on  the 
island  of  Rock  Island,  in  this  State,  on  or  before  the  first  day  of  November,  A.  D.  1864, 
in  conformity  to  instructions  from  the  Chief  of  Ordnance,  U.  S.  Army,  at  Washington, 
D.  C,  by  virtue  of  and  pursuant  to  an  act  of  Congress,  approved  April  19th,  1864. 

And  now,  in  compliance  with  the  request  of  Maj.  Kingsbury,  we  herewith  submit 
for  your  inspection  a  certified  abstract  of  title  to  the  lands  owned  and  occupied  by  us 
on  said  island,  to  wit:  Lots  Nos.  four,  (4,)  five,  (5,)  and  six,  (6,)  iu  block  No.  twelve, 
(12,)  and  lots  Nos.  one  (1)  and  two,  (2,)  in  block  No.  thirteen,  (13,)  all  in  that  part  of 
the  town  of  Moline  known  as  **  Island  City  subdivision  No.  one,  (1,)"  situated  on  the 
left  liank  of  the  Mississippi  River,  near  the  head  of  said  island,  which  said  abstract  is 
hereto  attached  and  marked  "  Exhibit  A.'' 

Our  improvements  thereon  consist  of  a  mill,  45  by  95  feet,  and  three  stories  in  height 
from  the  water. 

We  use  the  second  (2)  story  for  manufacturing  lumber,  in  which  we  have  one  (1) 
maley  up-and-down  saw,  a  rotary  saw,  two  cutting-off  saws,  and  a  machine  for  the 
manufacture  of  lath ;  also  cars  and  tracks  for  conveying  the  lumber  from  the  mill. 

The  machinery  iu  the  mill  is  driven  by  four  (4)  iron  water-wheels,  even  seven  (7) 
feet  in  diameter,  and  each  issuing  700  inches  of  water.  These  wheels  are  so  coupled 
together  by  gearing  that  we  get  v^  good  power  under  a  very  low  head  of  water. 

There  is  also  a  single  seven  (7)  foot  wheel  issuing  700  inches  of  water,  which  is  used 
for  hauling  the  logs  into  the  mill  from  the  boom,  running  planer,  sawing  shingles,  &c. 
These  wheels  are  all  in  good  condition,  three  of  them  having  been  put  in  new  in  1863. 
All  of  the  aforementioned  niaohinery  is  in  good  running  order.  The  mill  is  of  sufficient 
capacity  to  manufacture  3,000,000  feet  of  lumber  per  annum.  Attached  to  this  mill  is 
a  room,  25  by  60  feet,  in  which  we  run  one  shingle-machine  and  one  chair-machine. 
There  is  also  a  planing-house,  40  by  40  feet,  one  and  a  half  (1^)  stories  in  height.  In 
this  house  we  have  one  Woodvvorth  flooring-machine,  one  face-planing  machine,  and 
one  machine  for  making  siding.  The  third  story  of  the  mill  we  use  in  which  to  manu- 
facture chairs,  bedsteads,  and  all  other  kinds  of  household  furniture.  This  room  is  45 
by  95  feet,  and  is  well  stocked  with  touls  and  machines  of  the  most  modern  and  im- 
proved patterns. 

The  machinery  in  the  third  story  is  driven  by  a  separate  water-wheel  of  the  same 
dimensions  and  issuing  the  same  amount  of  water  as  the  wheels  above  mentioned.  We 
employ  in  the  room  on  an  average  twenty  (20)  men.  There  is  also  a  finishing-house, 
25  by  40  feet,  two  (2)  stories  high  ;  also  an  ice-house  and  a  buHiness  office.  The  flume 
through  which  the  water  is  conducted  to  the  mill  is  32  by  95  feet,  being  formed  by 
two  parallel  permanent  stone  walls,  eighteen  (18)  feet  high.  This  flume  is  spanned 
by  a  timber  bridge  which  forms  part  of  the  roadway  leading  from  the  island  of  Rock 
Island  to  Benbam's  island.  All  of  this  work  was  new  iu  1863.  We  would  further 
represent  that  the  mill  is  in  good  condition,  except  the  basement  story,  which  needs 
some  repairs. 

The  water-power,  by  which  the  machinery  is  driven,  we  do  not  own,  but  rent  of 
David  B.  Sears,  for  the  time  and  on  the  terms  and  conditions  contained  in  a  written 
leaMe,  a  copy  of  which  is  hereto  attached  and  marked  '^Exhibit  B.'^ 

We  would  further  represent  that  we  have  a  large  stock  of  logs,  to  wit,  about 
2,700,000  feet,  on  the  Black  and  St.  Croix  Rivers,  in  the  State  of  Wisconsin,  which  we 
purchased  (prior  to  the  act  of  Congress  approved  April  19,  1864)  to  sto(  k  our  said 
mill,  but  which  we  have  not  been  able  to  get,  owing  to  the  unprecedented  low  stage  of 
water  in  the  Mississippi  River.  (Lower  than  it  has  been  known  to  be  at  a»y  time  in 
the  last  twenty-five  (25)  years.)  We  would  further  represent  that  we  may  reasonably 
expect  that  the  stage  of  water  will  be  such  next  spring  as  to  enabl-i  us  to  bring  said 
logs  to  our  mill.  Should  we  be  obliged  to  vacate  and  surrender  the^said  premises  to 
the  United  States  before  we  can  receive  and  work  up  said  stock  of  logs,  we  must  sufier 
great  pecuniary  damages  thereby.  We  trust,  therefore,  that  the  United  States  will 
permit  us  to  remain  in  the  possession  and  use  of  the  same,  upon  our  paying  snch  rent 
tberetor  as  shall  seem  to  the  United  St^ates  just,  until  they  are  actually  wanted  for 
Government  purposes.  We  would  further  state  that  we  have  paid  to  the  United 
States  in  taxes,  in  the  year  just  past,  on  the  products  of  said  mill,  an  amount  equal  to 
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eight  (8)  per  cent,  upon  the  valuatioo  which  we  htireiDafter  place  apon  the  said  prop 
erty.    We  vahie  the  premises  and  itnproveraeuts  at  ($18,000)  eighteen  thousand  dol- 
lars, and  we  would  most  respectfully  request  that  the  United  States  will  at  au  early 
day  have  our  claim  examined  and  adjusted. 
We  have  the  honor  to  he,  very  respectfully,  your  oh*t  serv'tn, 

STEPHENS,  HUNTOON  AND  WOOD. 
Brig.  Gen'l  A.  B.  Dyer, 

Chief  of  Ordnancej  U.  S.  Army. 

THE  CLAIM  OF  NELS  JOHNSON 

was  for  lot  6,  block  15,  in  Island  City,  improved  by  a  small  frame  house 
and  outbuildings,  shrubbery,  and  fruit  trees;  title  to  the  land  having 
been  conveyed  to  him  by  purchase  from  D.  B.  Sears.  Mr.  Johnson's 
application  for  compensation  was  as  follows: 

MoUNE,  Ili^.,  January  I8th,  1864. 

General:  I  heg  leave  to  represent  to  you  that  I  wa8,*in  June  last,  notified  hy  Maj. 
C.  P.  Kingsbury,  of  the  Ordnance  Department,  U.  S.  Army,  to  vacate,  in  behalf  of 
the  UnitcHi  States,  tbe  premises  occupied  by  me  on  the  island  of  Kock  Island,  in  this 
State,  on  or  before  the  first  day  of  November,  A.  D.  1864,  in  conformity  to  instructions 
from  the  Chief  of  Ordnance,  United  States  Army,  at  Washinj^ton,  D.  C,  by  virtue  of 
and  pursuant  to  an  act  of  Congress  approved  Aprd  19th,  1864.  I  would  represent  to 
you  that  the  premises  owned  and  occupied  by  me,  on  said  island  of  Rock  Island,  are 
the  following,  to  wit:  Lot  No.  five,  (5,)  in  block  No.  fifteen,  (15.)  in  that  part  of  the 
town  of  Moline  known  as  "Island  City  subdivision  No.  one,  (1.)*'  The  improvements 
tlu'reon  consist  of  a  post  and  board  fence  surrounding  the  premises,  a  small  framed 
dwelling-house  in  good  repair,  with  shells  for  fuel,  stock,  etc.  The  lot  is  well  stocked 
with  vinos,  shrubbery,  and  youne  fruit-trees.  I  value  the  premises,  with  improve- 
ments, at  six  hundred  dollars,  ($600.) 

Hereto  attached  please  find  a  certified  abstract  of  title  of  said  lot. 

Finally,  I  would  most  respectfully  request  that  the  United  States  will  at  an  early 
day  have  my  claim  for  damages  examined  and  adjusted. 

I  have  the  honor  to  be,  most  respectfully,  vonr  obedient  servant, 

NELS  JOHNSON. 

Brig.  Gen*l  A.  B.  Dyer, 

Chief  of  Ord.,  U,  S.  Army^  Washington^  D.  C. 

THE  CLAIM  OF  DAVID  SEARS 

was  for  lota  11  and  12,  block  10,  in  Island  City.  The  title  to  this  prop- 
erty was  conveyed  by  purchase  from  D.  B.  Sears.  The  claimant's  peti- 
tion for  reimbursement  by  the  Government  of  the  above  real  estate 
was  as  follows : 

Moline,  Rock  Island  Co.,  Ills., 

October  ^th,  1864. 

Genkiial;  I  beg  leave  to  represent  to  you  tbat  in  June  la^t  I  was  notifid  by  C.  P* 
Kingsbury,  major  of  Ordnance,  U.  S.  Army,  to  vacate,  in  behalf  of  the  United  St«tes» 
the  premises  occupied  by  me  on  the  island  of  Rock  Island,  in  this  State,  on  or  before 
the  first  of  Nov.,  1864,  in  conformity  to  instructions  from  Brig.  Gen.  Geo.  D.  Rarasay, 
then  Chief  of  Ordnance,  U.  S.  Army.  I  would  further  represent  to  you  that  the  prem- 
ises then  and  now  owned  and  occupied  by  me  on  said  island  are  as  follows,  to  wit: 
Lots  Nos.  11  and  12,  in  block  No.  10,  in  that  part  of  the  town  of  Moline  known  as 
"  Island  City  subdivision  No.  1." 

Tlie  premises  are  surrounded  by  a  good  post  and  board  fence,  have  a  good  well  on 
them,  and  are  well  stocked  with  choice  fruit-trees  and  shrubbery. 

I  value  the  said  premises  at  eight  hundred  dollars,  ($800.00.)  And  I  most  respectfully 
request  that  the  United  States  will  at  an  early  day  have  my  claim  examined  and 
adjusted. 

I  have  the  honor  to  be,  very  respectfully,  your  ob*t  servant, 

DAVID  SEARS. 

Brig.  Gen.  A.  B.  Dyer, 

Chief  of  Ord.y  U.  *'.  Arvty,  Washington j  D.  C, 
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THE  CLAIM  OF  ROBERT  WELCH 

was  for  lot  8,  block  9,  in  Island  City,  with  improvements  thereon  eon- 
siHtiDg  of  a  small  frame  dwelling- house,  shrubbery,  and  fruit-trees.  The 
title  to  this  property  was  also  derived  by  purchase  from  D.  B.  Sears. 
His  petition  to  the  Chief  of  Ordnance  for  re-imburfement  of  his  prop- 
erty taken  by  the  Government  was  as  follows: 

MoLiNK,  Rock  Island  Co.,  Ills., 

January  l6tA,  1865. 

Gkneral:  I  beg  leave  to  represent  to  you  that  I  was  in  June  laat  notified  by 
C.  P.  KingBbnry,  maj.  ord.,  U.  S.  Army,  to  vacate,  in  behalf  of  the  United  StJites, 
the  premises  occupied  by  me  on  the  island  of  Rock  Island,  in  this  State,  on  or 
before  the  first  day  of  Nov.,  A.  D.  1864,  in  conformity  to  iuHtructions  from  the  Chief 
of  Ord.,  U.  S.  Army,  by  virtue  of  and  pursuant  to  the  provisionsof  an  act  of  Congress 
approved  April  19th,  1864.  I  would  further  represent  to  you  that  the  premises 
owned  and  occnpied  hy  nve  on  said  island  of  Rock  Island  are  the  following,  to  wit : 
Lot  No.  eight,  (8,)  in  block  No.  nine,  (9,)  in  that  part  of  the  town  of  Moliue  known 
ae  "Island  City  subdivision^  No.  one,  (1.)"  The  improvements  thereon  consist  of 
a  post  and  board  fence  surrounding  the  premises,  a  small  framed  dwelling-house  in 
good  repair,  a  small  framed  stable  and  shed,  and  a  good  well  of  water.  The  lot  is  well 
stocked  with  shrubbery  and  young  fruit-trees,  just  beginning  to  bear.  I  value  the 
improvements  at  one  thousand  dollars,  ($1,000.)  Hereto  attached  please  find  a  certi- 
fied abstract  of  title  to  said  lot.  Finaly,  I  would  most  respectfully  request  that  the 
United  States  will  at  an  early  day  have  my  claim  examined  and  adjusted. 

I  have  the  honor  to  be,  most  respectively,  your  ob't  servant, 

ROBERT  WELCH. 

Brig.  Gen.  A.  B.  Dyer, 

Chief  Ord,,  U.  S.  Army,  Washington,  D,  C. 

The  claims  of  James  Eobinson,  Daniel  Jones,  and  Peter  Peterson  were 
for  lots  owned  by  tbem  in  Island  City,  the  title  to  which  had  been 
obtained  by  purchase  from  D.  B.  Sears.  The  parties  furnished  proper 
abstracts  of  title  to  their  property,  which  papers  were  submitted  to  the 
commissioners. 

CLAIM  OF  THE  TOWN  OF  MOLINE. 

The  town  of  Moline  was  the  owner  of  a  bridge  and  roadway  connect- 
ing Mill  street,  in  the  town  of  Moline,  with  the  head  of  the  island  of  Kock 
Island,  and  thus  formed  the  means  of  communicating  with  the  subdivis- 
ion of  the  town  of  Moline  knoAvn  as  Island  City,  and,  farther  on,  with 
Benham's  Island,  where  the  steamboat-landing  was  situated. 

Under  the  act  of  Congress  approved  April  19,  1864,  the  bridge  was 
taken  possession  of  by  the  United  States ;  hence  the  claim  for  compen- 
sation. 

The  commission  met  at  Rock  Islaivil  arsenal  about  Octolx^r  1,  1866, 
and  examined  witnesses  as  to  the  value  of  property  taken  by  the  United 
States,  and  the  claims  of  the  Moline  Water-Power  Company  and 
Chicago,  Rock  Island  and  Pacific  Railroad  Company.  The  testimony 
taken  is  voluminous,  and,  generally,  not  very  interesting  to  parties  not 
concerned.  The  following  is  a  condensed  abstract  of  the  testimony,  and 
gives,  generally,  only  the  value  of  the  property  as  estimated  by  each 
witness  or  the  mean  amount  testified  to  by  the  several  witnesses  in  a 
particular  case. 

In  the  case  of  Mr,  D.  B.  Sears,  George  W.  Pleasants,  the  claimant's 
attorney,  summed  up  the  testimony  before  the  commissioners  as  follows: 

In  tbe  matter  of  the  appraisement  of  ibe  property  of  David  B.  Sears,  upon  and  adja- 
cent to  Rock  Island,  Ills.,  taken  by  tbe  United  States  for  military  nses. 

Tf  the  Board  of  Commissioners  in  the  matter  aforesaid,  Washington,  D.  0. ; 

The  nndersigned,  of  connsel  for  Mr.  Sears,  begs  leave  to  snbmit  tbe  following  aualy 
hiB  of  tbe  testimony  berein  : 
And  first  of  that  taken  before  tbe  commissioners  in  person,  embracing  twelve  wit- 
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Desses,  wbo  may  be  classified  and  gronped  according  to  tbeir  comparative  weiji^ht,  as 
follows : 

1.  Davis,  Armstrong,  and  Parker^  the  mayor  and  two  attorneys  of  Davenport,  Iowa  : 
These  are  of  the  very  leant  weight,  for  want  of  qualification  by  knowledge  either  of  the 
subject  generally  or  of  the  particular  property  iu  question.  No  reason  appears  why 
either  of  tht^m,  more  than  any  other  respectable  gentleman  residing  anywhere  in  this 
vicinity,  should  be  called  at  all  upon  any  que<ttiou  here  involved.  Like  all  such,  they 
know  something  of  the  property,  for  its  location  and  character  are  too  conspicnons 
wholly  to  escape  observation,  but  are  not  specially  qualified  to  appraise  real  estate 
anywhere,  much  less-mills,  water-power,  and  water-lots  in  Moline.  Their  experience 
and  business  are  in  another  line,  and  their  residence  in  another  jurisdiction.  They 
admit  their  comparative  ignorance  and  incompetency  in  this  case.  Mr.  Davis  for  that 
reason  wholly  declines  to  express  ati  opinion  as  to  values,  and  Mr.  Armstrong  also, 
except  as  to  the  land,  which  he  thinks  worth,  as  such,  $75  ^  $100  per  acre  ;  and  Mr. 
Parker's  estimates  are  so  unreasonable,  as  showu  by  every  other  witness  upon  the 
same  points,  that  they  must  be  exclude<l  from  seri<ins  consideration.  Indeed,  no  reason 
is  attempted  to  be  given  for  any  of  them  except  that  of  the  land,  and  that  is  inappli- 
cable; for  they  are  not  farming-lands  above  the  town,  but  lots  in  the  town — 2k  busy, 
growing,  wealthy  t<iwn — and  most  eligibly  located  either  for  residence  or  for  business 
therein. 

2.  Griggs  and  Goldshurg  are  somewhat  better  qualified,  but  only  by  difference  in  the 
degree  of  their  knowledge  of  real  estate  generally,  growing  out  of  their  business, 
which  brings  them  more  in  contact  with  such  property.  But  they  also  reside  and  do 
business  in  Davenport.  They  have  no  particular  relations  with  Moline,  and  no  special 
occasion  or  inducement  to  know  the  value  of  property  there.  Such  property  as  this 
in  not  commonly  for  sale,  because  it  does  not  commonly  exist  in  the  neighborhood,  and 
there  is  none  on  the  Iowa  side  of  the  river.  They  have  not  carefully  examined  this 
property  or  considered  the  elements  of  its  value,  and  could  not  be  expected  to  estimate 
it  accurately  at  a  glance,  but  must  get  at  it  as  a  gitesSf  or  as  a  conclusion  hastily  drawn, 
and  considerably  removed  from  any  certain  or  reliable  premises.  They  do  not  possess 
anything  more.  Mr.  Goldsburg  estimates  the  whole,  in  mass,  at  $80,000;  Mr.  Griggs, 
by  items,  at  about  $109,000  ;  thus  giving  as  the  average,  $94,500.  No  data  are  given, 
except  that  the  latter  estimates  the  water-power  at  $75,000.  upon  the  assumed  basis  of 
an  annual  rental  of  $5,000;  which  is  much  too  low,  as  otherwise  fully  shown. 

3.  Hakes,  Harper,  Guyer,  and  Reynolds. — These  are  all  old  residents  of  Bock  Island, 
nearer  to  the  property  iu  question,  in  the  same  State  and  county,  and  ou  the  same 
side  of  the  river,  and  having,  therefore,  closer  relations,  both  business  and  social,  with 
the  peopltt  of  Moline,  and  a  better  acquaintance  with  property  there  and  its  value. 
Furthermore,  they  are  all  men  of  character  and  substance,  who  have  bought,  sold,  and 
own  large  amounts  of  real  estate  in  the  neighborhood  of  their  residence.  Their  opin- 
ions upon  such  a  subject  are  justly  entitled  to  a  high  degree  of  confidence.  It  is,  never- 
theless, evident  that  in  this  case  they  speak  generally  and  from  general  knowledge. 
When  examined  they  had  not  prepared  themselves  by  special  examination  of  the  prop- 
erty, or  any  other  means  by  which  they  could  speak  definitely,  confidently,  and  with 
clear  and  specific  rea^sons.  They  had  no  sufficient  opportunity  and  no  occasion  so  to 
do.  Hence  the  hesitation  and  generality  of  their  statements,  especially  those  of  Messrs. 
Guyer  and  Keynolds.  Thus,  speaking  from  such  general  acquaintance  with  this,  and 
with  other  property  more  or  less  like  it  in  the  same  general  locality,  they  appraise  it, 
respectively,  at  $115,000,  $100,000,  and  $150,002,  giving  au  average  of  $126,000  in 
round  numbers.  ^ 

4.  Keator,  Candee,  and  Gould. — These  are  such  as  those  in  the  last  preceding  group, 
with  still  better  qualifications,  however,  iu  this :  that  they  have  long  resided  and 
operated  mills  in  the  town  of  Molini)  and  in  sight  of  the  property  aud  operations  of 
Mr.  Sears.  They  are  all  stockholders  in  the  Moline  Water-rower  Company,  and  neces- 
sarily well  acquainted  with  all  the  property  in  question.  But  like  others,  they  had 
not  specially  prepared  themselves  for  this  examination,  and  give  us  conclusions  with- 
out any  full  or  detailed  statement  of  the  reasons.  Mr.  Gould  gives  us  the  number  of 
inches  of  water  now  used  at  Mr.  Sears^s  dam,  as  he  understands,  and  the  current  rate, 
and  Mr.  Candee  states  the  reason  of  the  recent  reduction  from  $1  to  75  cents  per  inch 
at  the  Moline  dam,  viz,  the  obstruction  iu  their  pond.  These  witnesses  appraise  the 
property  as  follows : 

Keator : 

Land  on  Rock  Island,  ($100  per  lot) $15,000  00 

Benbam's  Island,  with  buildings,  except  mill 20,000  00 

Mill 25.000  00 

Water-power,  ($75,000'S)$80,000,)  say 75,000  OO 

135, 000  00 
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Candee : 

Land  on  Rock  Island,  (|IU0  per  lot) $15,000  00 

Hoaseson  Rock  Island, $500  each 2,000  00 

Beoham's  Island  and  lauding 10,000  00 

Mill 25,000  00 

Other  buildinj;s  on  Beubam's  Island 4,550  00 

Water-power 100,000  00 

156,550  00 


Gonld: 

Land  on  Rock  Island,  ($125  per  lot,)  say |19,000  00 

Benbam's  Island 15,000  00 

Mill 20,000  00 

Otber  bnildings 3,600  00 

Water-power 75,000  00 

132, 600  00 

Average,  (in  ronnd  numbers) 141,000  00 

Tbe  undersigned  beard  the  testimony  of  the  aforenamed  witnesses  once  read,  some- 
what hurriedly,  by  the  clerk  of  your  board,  and  noted  the  figures  as  read.  He  believes 
that  the  above  analysis  fairly  represents  it. 

That  of  Mr.  Gnyer  appears  confused,  as  tbe  witness  himself  probably  was,  and  the 
explanation  of  Mr.  Candee's  "correction"  of  his  estimate  of  the  water-power  from 
fifty  to  one  hundred  thousand  dollars  is,  perhaps,  not  distinctly  set  forth.  I  am 
iDformed  that  he  stated  bis  estimate  of  fifty  thousand  as  of  the  power  at  each  end  of 
tbe  dam.  There  must  be  some  explanation  of  so  wide  a  difference,  and'the  commis- 
aioners,  or  some  of  them,  their  attention  being  called  to  it,  will  doubtless  recollect  it. 

Upon  tbe  whole  of  the  foregoing  these  general  remarks  may  be  made: 

lat.  That  the  appreciation  of  the  property  by  tbe  witnesses  is  in  direct  proportion 
to  tbeir  knowledge  of  it  and  their  qualifications  to  judge  of  its  value. 

Thus  we  have  the  second  group  averaging  at  $94,000.00,  the  3rd  $126,000.00,  and  tbe 
4th  f  141,000.00,  and  this  observation  is  further  verified  in  the  other  testimony  herein- 
after considered.  (The  first  group  knew  too  little  of  it,  and  were  otherwise  too  poorly 
qualified  to  venture  on  any  estimate  of  tbe  bulk  of  the  property,  excepting  Mr.  Parker, 
wbo  helps  to  prove  the  truth  of  this  remark,  but  nothing  more.) 

2od.  That  the  witnesses,  as  repeatedly  above  noticed,  state  tbeir  conclusions  only, 
and  in  round  numbers,  without  date,  reitsons,  or  specific  facts  from  which  they  are 
drawn.  Considering  the  value  of  the  property  involved,  even  according  to  the  lowest 
eatimate  of  it,  its  prominence  in  a  populous  neighborhood,  and  the  facility  and  readi- 
neea  with  which  all  the  elements  and  criteria  of  its  value  might  have  been  ascertained 
and  stated,  this  was  not  to  be  expected ;  certainly  not  of  the  claimant  of  so  consider- 
able a  sum  as  Mr.  Sears. 

It  can  be  explained  only  by  the  facts  (not  distinctly  appearing  in  evidence,  but 
stated  to  the  board  at  the  time,  and  highly  probable  from  all  the  circumstances)  of  his 
ignorance  of  the  method  to  be  pursued  and  the  absence  of  his  counsel. 

From  the  meeting  of  the  Commissioners  here,  he  expected  and  desired  that  they 
would  personally  examine  the  property,  see  for  themselves  its  condition,  extent,  and 
relations,  aud  from  such  examinatiou  and  the  testimony  of  witnesses  as  to  facts  which 
could  be  ascertained,  by  such  examination,  and  which  ought  to  weigh  in  arriving  at  a 
conclusion,  form  their  own  opinion  as  to  values.  With  their  opinions,  so  formed,  he 
would  have  been  entirely  satisfied.  Hence,  be  took  no  pains  to  show  his  property  to 
others  and  call  tbeir  attention  to  its  points  for  the  purpose  of  making  them  witnesses. 
He  preferred  that  the  investigation  sh  ^nld  be  wholly  conducted  aud  the  witnesses 
selected  by  the  commissioners.  Tbe  facts  which  he  supposed  they  would  desire  to 
know  were  such  as  these:  the  necessity  of  tbe  works  constructed  to  the  creation  of 
the  power,  the  co:st  and  adequacy  of  these  workx,  the  capacity  and  condition  of 
the  pond,  the  amount  of  head  aud  fall  and  its  variations  at  different  seasons  and  in 
different  stages  of  water;  the  amount  and  availability  of  power  now  furnished,  the 
demand  for  if.,  the  current  value  of  it,  the  practicability  and  cost  of  increasing  the 
present  capacity ;  the  amount  and  profit  of  business  now  done  and  likely  to  be  done 
at  the  landing,  the  value  of  the  lots,  buildings,  aud  improvements,  considering  their 
quality  and  adaptations  to  be  ascertained  by  comparison  with  other  like  property,  and 
other  means  osnal  and  proper  in  such  cases.  Tbe  only  interest  he  could  have  in  the 
witnesses  to  be  called  was  to  see  that  they  were  such  as  knew  the  facts  aud  would  be 
able  to  state  tbem  clearly.  Such  facts  clearly  shown  would  enable  the  commission- 
ers, with  such  observations  as  they  could  easily  make,  to  determine  the  value  of  the 
property.     He  was  surprised  and  disappointed,  therefore,  when  witnesses  were  called 
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suddenly  and  without  preparation  on  their  part,  and  who,  however  long  and  well  ac- 
quaiuted  with  the  property  in  a  general  way  and  as  neighbors  to  it,  were  ik>t  able  to 
state  facts  on  the  poinrs  above  referred  to,  and  was  embarrassed  for  want  of  counsel 
in  dealing  with  them.  In  the  extended  time  kindly  allowed  him  for  that  purpose,  he 
has  honestly  endeavored  to  establish  these  facts  by  the  testimony  of  witnesses  ^ho 
know  them  and  may  be  relied  on  to  state  them  fairly.  The  character  and  standing  of 
these  witnesses  are  a  sufficient  guarantee,  and  it  must  be  apparent  from  their  testi- 
mony, hereinafter  considered,  that  if  those  above  named  had  beeu  asked  in  relation  to 
these  or  other  good  reasons  for  the  conclusions  they  stated,  they  must  have  answered 
either  that  they  did  not  know  them  or  'hat  the  facts  weie  ss  stated  by  those  subse- 
quently examined.  Their  conclusions  should  be  considered  in  the  light  of  facts  since 
brought  out,  though  not  then  known  to  them. 

3rd.  It  is  further  suggesteii  that  witnesses  appraising  property  from  a  general  or 
superficial  knowledge  of  it  and  in  ignorance  or  uncertainty  as  to  those  facts  which 
constitute  the  real  elements  and  the  measure  of  value,  are  more  apt  to  nnderestiuiate 
than  to  overestimate.  Especially  is  this  so  when  the  property  is  actually  and  in  the 
opinion  of  the  witness  of  very  considerable  value.  The  oath  induces  hesitations  and 
cautions.  It  is  cousidered  safer,  if  he  must  guess  at  all,  to  guess  under  than  over  the 
true  amount.  Pride  of  opinion  is  less  severely  wounded  in  the  case  of  error  on  that 
side  than  on  the  other. 

I  proceed  now  to  consider  the  testimony  of  witnesses  examined  subsequently,  by 
leave  of  the  board,  and  herewith  submitted,  being  all  that  could  be  taken  within  the 
time  limited,  by  reason  of  the  delay  of  the  return  of  the  undersigned.  Indeed  that  of 
three  of  these,  Mr.  Perkins  and  the  Messrs.  Ganlt,  was  taken  before  his  return,  nnder 
apprehension  that  further  delay  on  account  of  h'is  absence  might  involve  the  loss  of 
some  testimony  deemed  important.  These  witnesses  are  fourteen  in  number — one 
farmer,  one  contractor  of  public  works,  three  millwrights,  and  six  manufacturers  and 
mill-owners,  (besides  two  sons  and  a  clerk  of  Mr.  Sears,  whose  opinions  as  to  value,  on 
account  of  their  relation  to  him,  were  not  asked.)  All  of  them,  except  the  first  two 
above  referred  to,  long  residents  and  doing  business  in  the  town  of  Moline  and  in  con- 
nection with  water-power  there — prominent  in  that  community  for  enterprise,  judg- 
ment, and  int  grity,  owners  of  real  estate,  well  acquainted  generally  and  many  of  theoi 
minutely  with  the  property  in  question,  and  as  likely  to  know  and  fairly  stat«  its  real 
value  as  any  equal  number  of  men  as  could  be  produced.  The  other  two  have  also  re- 
sided iu  the  near  neighborhood  and  know  the  property  well  ever  since  the  dams  were 
built,  and  cme  of  them  (Mr.  Reynolds)  has  carefully  and  thoroughly  examined  it  since 
he  testified  before  the  board. 

Mr.  Stokes,  also,  is  one  of  the  early  settlers  of  the  neighborhood,  a  large  land-bolder, 
long  engHged  in  aetive  business  with  the  people  of  the  town,  and  as  well  acquainted 
with  the  premises  as  any  farmer  in  the  vicinity. 

With  reference  to  this  testimony,  as  well  as  to  the  character  and  relations  of  the 
propert.V,  it  may  be  most  conveniently  considered  in  s^eparate  parcels:  (1st.)  The  lots 
on  Rock  Island.  (2d.)  The  improvements  thereon.  (3d.)  Beuham's  Island.  (4th.) 
The  improvements  ♦hereon  ;  and  (5th.)    The  water-power  with  its  appurtenances. 

Not  all  of  these  witnesses  testify  as  to  each  parcel,  bnt  the  whole  of  the  testimony 
that  doen  relute  to  each,  and  is  at  all  material,  will  be  fairly  recapitulated  in  it<8  propev 
connection. 

1.  The  lots  on  Rock  Island  are  one  hundred  and  fifty-seven  (treating  block  No.  4 
four  lots  though  not  so  platted)  remaining  nnsold  of  **  Island  City  subdivision  No.  1 
of  the  t^wn  of  Moline.    The  whole  tract  included  thirty-five  acres  aud  a  fraction,  an 
out  of  it  sixteen  lots  have  been  sold  by  Mr.  Sears.    This  parcel  is  appraised  by  th 
witnesses,  respectively,  as  follows: 

Mr.  Perkins : 

r>  water-lots,  at  $500  each " |3,0(^'^ 

29  other  lots,  at  1200  each    5, 

122  other  lots,  at  $175  each 21,  i 


Mr.  Ganlt,  S.  F. : 

6  water-lots,  at  $4,000  each  $24, 

29  other  lots,  at  $250  each 7, 

122  other  lots,  at  $150  ejich   18,:: 


49, 

This  witness  evidently  estimates  the  water-lots  in  view  of  the  cont-emplated  i 
provements  frequently  referred  to  in  the  testimony  shown  on  the  plat,  just  as  do  th^^^ 
produced  by  the  part  of  Messrs.  Stevens,  Huntoon  Sl  Wood,  as  to  their  two  lots  alj^i*^" 
lug  these,  and  their  testimony  supports  this. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         127 

See  also  that  of  Mr.  Wood  herein  as  to  the  comparative  vahie  of  these  and  theirs. 

Mr.  Keynolds  appraiB«-8  them  in  mass  at $2*2, 250 

Mr.  Diinock,  157  Iot«,  at  $150  each 23,550 

Mr.  Whe«lock,  157  lots,  at  $150  each 2:^,550 

Mr.  Sickels,  5  water- lots,  at 10, 000 

other  lots  and  houses 25,000 

Dedact  for  honses  the  most  liberal  estimate,  say  5, 000 

And  we  have 30,000 

The  foregoing  is  the  sum  of  all  that  relates  to  this  parcel — six  witnesses  whose 
average  estimate  is  found  to  be  $29,641.66. 

2.  The  imptavements  on  8aid  lots  include  four  dwelling-houses,  barn  and  shed,  207 
bearing  fruit-trees,  11  non-bearing,  .50  bearing  grape-vines,  all  of  choice  quality  and 
in  thfifty  condition^  and  57  maple  and  other  set  shade-trees,  also  in  good  cuudition,and 
of  fair  size.  (See  the  testimony  of  William  Sears,  v^bo  lately  counted  them.)  But 
only  the  buildings  and  200  trees  are  estimated  by  tbe  witnesses,  who  did  not  know  the 
precise  number,  and  some  of  them  omit  tbe  trees  altogether,  Although  it  seems  from 
their  statements  that  their  valuation  of  the  lots  was  exclusive  of  all  improvements 
thereon.    The  same  six  witnesses  testify  as  to  this  parcel,  and  as  follows,  re8i)ectively  : 

Mr.  Perkins : 

4  houses,  at  $500  each $2,000 

Barn  and  shed 400  • 

200  trees,  at  $5  each 1,000 

$3,400 

Mr.  Ganlt : 

4  honses,  at  $500  each T $2,000 

Bam  and  shed 400 

200  trees,  at  $0  each 1,200 

3, 600 

Mr.  Reynolds  : 

AH  the  buildings  at $2,100 

Trees  omitted,  but  say  $2  each 400 

2, 500 

Mr.  Dimock: 

Appraises  in  mass  at 2,  .jOO 

Mr.  Wheelock : 

Buildings $2,500 

Say  for  trets,  omitted 400 

;      2, 900 

Mr.  Sickels  includes  improvements  in  lots  as  above,  but  allows  the  least,  say..       2, 550 

Average  valuation . .   2, 900 

3.  BtmhanCs  Island,  containing  two  acres  and  over,  on  which  is  the  only  steamboat- 
landing  for  Moline. 

Mr.  Gault  appraises  it  at $10,000 

Mr.  Reynolds  appraises  it  at 12, 000 

Mr.  Dimock  appraises  it  at 12, 000 

Mr.  Wheelock  appraises  it  at 12, 000 

Mr.  Stokes  appraises  it  at -20, 000 

Mr.  Sickels  appraises  it  at 20, 000 

Averaging 14, 333 

4.  The  improvementM  thereon  (exclusive  of  landing  and  water-power)  consisting  of 
a  flouring-mill,  a  dwelling-house,  outhou*fos,  and  three  warehouses.  These  are  esti- 
mated by  seven  of  the  witnesses,  and,  respectively,  as  follows: 

Mr.  Perkins  :^ 

The  mill  at 1 $24,000 

Dwelling 1,000 

Onthonses 500 

Warehonses 3,300 

$28, 800 

Mr.  Gault,  (W.  F. :) 

Mill $25,000 

Dwelling 1,000 

Outhoasee 500 

Warehonses 3,300 

29,800 
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Mr.  Gault,  (SaiuaO 

Mill  122,000 

Dwelling 1,000 

Outboiises 500 

Warehouses 3,:KK) 


Mr.  Reynolds: 

Mill $25,000 

Dwelling fiOO 

Outhonses 500 

Warehouses 3,200 


126 


2£ 


Mr.  Dimock : 

Mill $30,000 

Dwelling 900 

Outhouses  600 

Warehouses 3, 400 

Mr.  Wheelock : 

Mill $26,000 

Dwelling  800 

Outhouses 600 

Warehouses 3,200 


li^ 


34 


Mr.  Sickels : 

Estimates  mill  only  at -• $20,000 

Say  for  other  improvemeuta 4, 700 

2^ 

Making  an  average  of 21 

5.  The  water-power,  made  by  a  main  dam  between  Rook  and  Benham's  Islands,  \ 
dam  from  the  latter,  above  and  below,  bank-walls  and  excavations.  There  at 
witnesses  who  give  us  estimates,  each  in  round  numbers,  with  data,  and  several  o 
who  furnish  data  without  expressing  a  conclusion. 

Mr.  Gault  estimates  it  in  its  present  condition  at $10 

Mr.  Reynolds  estimates  it  at  $80,000  on  the  basis  of  its  present  capacity,  but 

in  view  of  its  susceptibility,  at 12 

Mr.  Dimock 7 

Mr.  Swan 10 

Mr.  Stokes 10 

Mr.  Sickels 12 


Giviug  an  average  of 10 

While  thf  se  witnesses  differ  in  their  general  conclusions,  as  might  be  expected, 
substantially,  nay,  almost  exactly,  agree  among  themselves,  and  with  all  othen 
testify  in  relation  to  them,  as  to  the  facts  upon  which  a  just  conclusion  must  be  I 
which  are  tbese : 

1.  That  the  s^raetures  which  make  the  power  are  very  thoroughly  built,  upon 
founddtion,  of  proper  and  snfficieut  material,  and  fully  adequate  for  the  purpose 
templated,  having  withstood  for  twenty  years,  without  a  single  break,  the  pressnr 
action  of  all  the  forces  to  be  resisted,  are  all  necessary  to  the  creation  of  the  pow 
good  condition,  and  likely  to  endure  permanently. 

2.  That  the  pond  is  of  ample  capacity  for  the  dam  as  the  latter  now  is,  or  as  it 
be  extended — not  obstroctf d,  nor  likely  to  be,  from  any  cause  now  in  operatiot 
secured  against  it. — and  is  a  safe  and  valuable  harbor  for  logs. 

3.  That  the  head  obtained  by  these  works  is  comparatively  steady  and  reliable 
sufficient  to  afford  the  requisite  power  throughout  the  year,  excepting  only  about  t 
days  in  the  season  when  there  is  least  occasion  for  a  profit  in  the  use  of  such  poi^ 

4.  That  there  are  now  in  the  dam  not  le?s  than  6,600  ii  ches  of  water — indeed 
most  satisfactory  proof  is  of  6,700,  for  Timothy  Wood  and  William  Sears  speak 
actual  knowledge  derived  from  measuring  the  wheels  and  seeing  them  ueasured, 
ing  to  put  them  down,  and  knowing  the  patterns — and  they  swear  to  2,800  inch 
the  flouring-mill  and  3,900  at  the  other. 

5.  That  so  little  is  the  head  affected  by  the  drawing  off  from  the  pond  the  an 
now  used,  that  double  thar  amount  could  be  used  in  the  present  condition  of  the 
and  by  an  expenditure  of  from  twenty-five  to  fifty  thousand  dollars  it  could  be  q 
rupled  without  impairing  the  power  for  use  or  for  rent. 
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6.  That  the  preseot  rate  for  water-power  at  Moline  Dam  is  seven  ty-five  cents  per 
Inch,  tbe  lessee  taking  all  riskSf  and  is  reduced  from  former  rate  of  one  dollar  per  inch 
per  aonam,  on  account  of  obstrnotioas  in  pond  there,  which  lessens  the  power  and 
Bakes  it  more  variable. 

7.  That  the  power  at  Sears^s  Dam  is  better  than  that  at  Moline  Dam,  more  nniform 
ind  reliable,  with  strnotares  to  maintain  it  which  have  never  failed,  and  an  ample 
pond,  free  from  obstrnction  and  from  liability  to  obstruction,  to  supply  it,  while  the 
other  dam  has  repeatedly  gone  out  and  its  pond  is  filling  np.  Probably  the  general 
impresBion  has  been  the  other  way,  for  obvious  reasons.  The  Moline  Dam  is  the  most 
extensile;  more  labor  and  money  have  been  expended  on  it;  it  is  owned  by  an  influ- 
ential oompany ;  is  nearer  the  businesit  center  of  the  town,  and  more  exposed  to  obser- 
vation; and  has  been  the  subject  of  litigation  and  sale  to  give  it  notoriety.  Perhaps, 
»l8o,  it  way  have  been  equal  or  even  superior  to  Mr.  Sears^s  before  the  formation  of  the 
bar  in  the  pond ;  but  it  is  submitted  with  confidence,  upon  the  testimony  herein  and 
the  reaaoDs  given,  that  the  latter,  though  lesser  in  extent,  is  now  better  in  quality. 

8.  That  there  is  now,  and  is  likely  to  continue  to  be,  a  demand  for  power  there,  at 
the  rates  stated,  equal  to  the  supply  now  furnished  or  that  can  be  furnished. 

Upon  these  facts,  ail  established  by  several,  and  most  of  them  by  nearly  all  the  wit- 
neftses— each  by  all  who  give  any  testimony  in  relation  to  it,  and  not  one  of  them  con- 
tradicted by  any,  would  seem  of  themselves  to  warrant  the  valuation  of  this  item  of 
the  property  la»t  above  set  forth.  For  the  present  capacity,  without  further  expense 
to  the  proprietor,  is  at  least  (6,700x2)  13,400  inches,  all  in  present  demand  at  75  cts. 
per  inch,  which  would  give  an — 

Animal  iDcome  of $10,050  00 

Add  its  value  as  a  harbor  for  logs,  lowest 800  00 

And  we  have,  at  the  lowest  calculation 10,850  00 

But  its  sasceptibility  of  improvement  and  extension,  at  so  small  a  proportion  of  ex- 
peoM)  to  the  income  from  it,  ought  also  to  be  considered  as  an  element  of  present  value. 
Kordoes  there  seem  to  be  a  good  reason  for  anticipating  only  75  cts.  per  inch  as  the 
price  of  power.  It  has  been  a  dollar,  and  was  reduced  at  the  Moline  Dam  for  a  reason 
that  does  not  apply  here.  Some  of  the  witnesses  say  it  is  well  worth  a  dollar,  abso- 
lutely; others,  that  it  is  as  well  worth  a  dollar  at  Sears's  Dam  as  75  cts.  at  the  other — 
and  parties  are  using  steam  because  water  cannot  be  had ;  the  water  at  a  dollar  an 
inch  is  materially  cheaper  than  steam,  with  coal  at  16  cts.  per  bushel,  which  is  as  low 
M  it  can  be  furnished. 

Mr.  Dimock's  estimate — $70,000 — the  lowest  that  is  made,  is  made  so  low  because  he 
wonld  not  invest  in  such  property  without  assurance  of  a  yield  of  twenty  per  cent,  per 
snnam.  That  ought  to  depend  on  the  probable  permanence  of  the  property,  aod  of  the 
demand  for  the  power  at  paying  rates ;  and  perhaps  he  is  influenced  by  his  observa- 
tioD  and  experience  with  the  Moline  Dam,  which  has  rapeatedly  gone  out,  and  is  more 
liable  to  expense  for  maintaining  it  than  this.  The  fact  that  this  power  has  been 
l^aed  heretofore  at  lower  rates  ought  not  to  affect  the  award  now  to  be  made,  because 
that  fact  is  sufficiently  accounted  for  and  shown  to  be  inconsistent  with  the  present 
claim  as  to  value.  It  was  so  leased  by  agreement  of  the  owner,  who  might  do  as  he 
^oald  with  his  own ;  but  if  the  G^ivernment  takes  it  from  him  without  his  consent,  it 
•oonld  pay  him  the  reasonable  value,  without  regard  to  former  leases.  The  time,  the 
circamstAnoes  of  the  property  and  the  parties,  the  general  state  of  business,  and  ad- 
^^itajjes  future  and  other  than  the  amount  of  rent  then  fixed  for  a  time,  sufficiently 
JJPjain  this  matter  as  to  the  lease  of  Stevens,  Hun  toon  &  Wood.  (See  Wood's  answer 
w  toe  eighth  interrogatory.)  The  only  other  lease  was  to  a  firm  composed  of  the  pro- 
Fjotor  and  his  own  sons,  and  therefore  the  rent  reserved  was  only  nominal.  Besides, 
I  ''•"Own  by  the  testimony  of  Wood  himself  in  that  case,  and  by  the  proposition  ac- 
.  '''y  made  to  Qen'l  Rodman  in  the  other,  that  these  very  lessees  would  be  glad  to 

A  )^^  to  the  power  they  use  at  the  rates  shown  to  be  now  current  and  reasonable. 

J.  Jj^^r  criterion  of  value  than  rent  heretofore  reserved,  although  not  absolutely 
«..A  >  '•  ^^^  ^^^^  '^  would  nowTequire  to  create  the  property;  especially  in  such  a 
^.^  this,  in  which  time  has  not  damaged  but  improved  by  consolidating  the  works, 

y,^^  which  there  was  no  waste  of  work — none  unnecessarily  built. 

P  *  Heynolds,  as  competent  and  creditable  a  witness  as  could  be  produced  on  this 
ih  ^^^'  lifter  personal  examination  and  measurement  and  rather  underestimating, 
Ul?^the  cost,  at  present  rate?  for  such  work  as  he  finds  this  to  be,  not  less  than 
p>^^.  He  would  not,  with  all  his  facilities  and  experience,  contract  to  build  them 
or  aoj  i^g^^  This  is  exclusive  of  the  work  on  the  landing.  If  the  Government  wants 
.p  property  as  a  water-power,  this  would  seem  to  be  the  very  lowest  estimate  at  which 
Ueoam  with  any  show  of  justice  take  it;  if  it  does  not,  Mr.  Sears  does,  unless  he  gdts 
'^'  It  what  he  regards  as  its  reasonable  valne< 

^fnrther  approximat-e  test  has  also  been  furnished  by  the  balance-sheet  of  D.  B. 
^fB  and  Sons,  verified  by  the  oath  of  the  book-keeper  and  the  United  States  assessor 

9  OKD 
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and  collector.  This  shows  the  net  earninirs  or  income,  after  deducting  the  lawfal  in- 
terest upon  all  moneys  invested,  and  all  expenses,  including  rent  and  labor  of  the 
partners  themselves  as  well  as  of  others.  Such  an  exhibit  for  the  last  three  years — 
ever  since  the  recovery  of  basiuess  from  the  depressing  effect  of  civil  war — averaging 
at  least  |I1,000  per  aunnm,  indicates  a  valnable  property. 

The  foregoing  presents  all  the  possible  legitimate  means  of  proving  value  of  which 
the  nature  of  this  or  any  like  case  admits.  The  extent,  present  condition,  and  actual 
cost  of  the  works,  the  capacity  and  susceptibilities  of  the  power,  the  demand  for  it,  the 
current  and  reasonable  price  and  valae  of  it  to  use  or  to  rent,  and  the  actual  earnings 
as  nearly  as  they  can  be  ascertained,  are  all  definitely  and  fully  proved ;  and  with  these 
the  opinions  carefully  formed  upon  these  and  all  other  facts  and  circumstances  prop- 
erly bearing  upon  the  question,  of  so  many  witnesses  so  well  qualified  to  Judge,  with 
reasons  for  their  judgment,  and  all  these  reasons  and  other  data  supporting  and  con- 
firming these  opinions,  ought  to  be  conclusive.  The  witnesses  include  almost  every 
mill -operator  on  either  dam,  indeed,  every  one  except  Mr.  Deere,  of  the  plow-factory, 
who  was  absent  when  called  on  to  be  examined,  and  whose  testimony  could  not  after- 
ward be  taken  for  want  ef  time,  and  others  most  conversant  through  their  business 
and  acquaintance  with  the  property  and  its  worth.  It  is  not  at  all  probable  that  if  the 
testimony  of  a  hundred  others,  or  any  greater  or  lesser  number,  qualified,  could  have 
been  taken,  the  average  estimate  would  have  been  thereby  reduced  a  single  dollar. 
The  average  appraisement  by  these  is  as  follows: 

Of  lots  on  Rock  Island  and  improvements $32,741  66 

Of  lots  on  Benham's  Island  ana  improvements 43,647  00 

The  water-power  and  appurtenances 101,000  00 

Of  the  entire  property \ 177,388  66 

Including  the  testimony  of  Messrs.  Keator,  Candee.  and  Gonld,  above  shown  to  be 
less  reliable,  it  only  reduces  the  average  estimate  to  $160,194.33. 

These  results  demonstrate  the  fairness  of  Mr.  Sears.  He  offered  it  for  $160,000,  and 
it  is  now  proved  that  he  did  not  seek  to  take  any  advantage  because  he  was  dealing 
with  the  Government.  He  ofiered  it  for  what  he  thought  it  worth  to  himself  or  any 
other  private  individual.  His  neighbors — every  one  from  the^lace  where  the  property 
is,  ana  best  acquainted  with  it — confirm,  by  their  oaths  and  lu  the  exercise  of  an  in- 
telligent and  unbiased  jadgment,  the  Justice  of  his  claim.  There  remain  but  two 
items,  to  which  attention  is  called,  without  knowing  what  may  be  the  viewb  of  the 
commissioners  as  to  their  duty  or  power  in  respect  to  them : 

1.  The  damage  to  Mr.  Sears,  by  reason  of  the  breaking  up  of  his  business,  amount- 
ing, in  the  opinion  of  witnesses,  to  $10,000  or  $12,000,  or  about  one  year's  profits  of  the 
business  at  the  mill.  His  brand  is  well  known  and  highly  estimated.  He  could  not 
re-establish  such  a  business,  even  with  the  fair  proceeds  of  this  property,  within  less 
time  than  one  year;  or,  if  he  could  purchase  such  a  business  already  established,  he 
must  pay  for  the  good-will,  as  a  separate  item,  not  less  than  the  amount  stated. 

2.  His  claim  for  interest  on  the  value  of  his  property,  from  the  time  it  was  taken  by 
the  Government.  The  justice  of  this  is  apparent  from  the  mere  statement.  All  but 
Benham's  Island  were  taken  in  November,  A.  D.  1864,  and  the  Government  has  ever 
since  collected  the  rents  from  it.  Benham's  Island  was  so  taken  on  the  first  day  of 
September  last,  since  which  time  rent  for  it  has  been  collected  or  charged  by  United 
States.  His  offer  has  been  before  the  War  Department  all  this  time.  Having  failed^ 
as  yet,  either  to  pay  or  say  how  much  and  when  it  would  pay,  it  ought,  wuen  the 
amount  is  determined  by  means  prescribed  by  the  Government,  without  his  consent, 
to  allow  him  lawful  interest  on  such  amount  from  the  time  when  it  should  have  beea 
paid,  that  is,  when  the  property  was  taken. 

All  of  which  is  most  respectfully  submitted. 

(Signed)  GEORGE  W.  PLEASANTS, 

Att'y  for  D,  B,  Sean. 

Some  twenty-five  witnesses  were  examined  by  the  commissioners 
relative  to  the  value  of  the  lands  and  buildings  pertaining  to  the  ^* Da- 
venport place."  Twenty-two  of  these  estimated  the  value  of  the  laud 
as  follows: 

Eleven  at  $500  to  $600  per  acre. 

One  at  $400  to  $500  per  acre. 

Five  at  $100  per  acre. 

Three  at  $125  per  acre. 

Two  at  $200  per  acre. 

Three  at  $75  per  acre. 
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The  other  witnesses  estimated  the  buildings  to  be  worth  from  $7,000 
to  $8,000. 

Fourteen  witnesses  were  examined  before  the  commissioners  relative 
to  the  value  of  the  proj>erty  pertaining  to  Stephens,  Hnntoon  &  Wood. 
The  lots,  mill  with  machinery,  paiut-sbop,  and  other  buildings  were 
each  separately  taken  into  consideration,  and  considerable  difference  in 
regard  to  the  value  of  each  item  was  elicited  before  the  board. 

The  value  of  the  minor  claims  of  David  Se<irs,  Robert  Welch,  Daniel 
Jones,  Peter  Peterson,  Nels  Johnson,  and  James  Bobinson  appears  to 
have  been  determined  by  a  comparative  valuation  of  similarly  located 
lots  pertaining  to  David  B.  Sears,  from  whom  the  property  had  been 
purchased  by  the  ditierent  claimants. 

All  of  the  parties  concerned  had  abstracts  of  their  titles  to  their  re- 
spective property  prepared ;  these  titles  were  examined  by  the  United 
States  district  attorney,  who  certified  that  the  claimants  were  vested 
with  good  and  valid  titles  to  the  premises  described,  and  in  this  the 
Attorney-General  of  the  United  States  concurred. 

As  regards  the  claim  of  the  town  of  Moline,  the  action  taken  by  the 
board  of  commissioners  is  fully  set  forth  in  the  report  of  the  commis- 
sioners to  the  Chief  of  Ordnance. 

CLAIM  OF  THE  CHICAaO,  ROCK  ISLAND  AND  PACIFIC  KAILBOAD  COM- 
PANY. 

There  was  no  claim  presented  to  the  board  of  commissioners  by  this 
company,  except  that  contained  in  the  paper  signed  by  F.  H.  Tows, 
marked  ^'  R.  B.  No.  1,"  and  attached  to  the  report  of  the  commission. 
For  an  account  of  the  manner  in  which  this  company  acquired  its  right 
of  way  on  the  island,  and  some  history  of  attempts  made  by  the  Gov- 
ernment to  remove  the  company,  and  the  action  taken  by  the  Ordnance 
Department  and  Congress  to  procure  the  removal  of  the  railroad  to  the 
west  end  of  the  island,  see  Chapter  YI  on  the  subject  of  the  Kock  Island 
bridge. 

On  the  19th  of  October,  1866,  the  commission  adjourned  to  meet  in 
Washington,  and  on  the  4th  of  February,  1867,  submitted  its  report  to 
the  Chief  of  Ordnance,  as  follows : 

Washington,  D.  C,  February  4tkf  A,  D,  1867. 

General  A.  B.  Dter, 

Chief  of  Ordnance^  Washington,  D.  C. : 

Gkneral:  We,  the  commissioDera  appointed  by  the  President  ander  the  actsof  Con- 
greee  approved  April  19th,  1864,  and  June  27tb,  1866,  have  the  hopor  to  sabniit  here- 
with the  record  of  our  proceedings  and  to  report  the  result  of  our  deliberations,  as 
follows,  viz : 

Id  the  matter  of  compensation  to  be  paid  to  persons  owners  of  lands  on  Rock  Island 

taken  by  the  United  States  for  military  purposes : 

The  following  extract  from  the  record  gives  the  names  of  all  the  claimants  to  snch 
lands,  the  findings  of  the  commissioners  as  to  title,  and  the  several  sums  awarded  as 
full  compensation  to  the  claimants : 

[extract.] 

"Office  op  the  Rock  Island  ComVn, 
•*  Washington  City,  January  lUh,  1867. 

'*  The  board  then  took  nnder  further  consideration  the  claim  of  George  L.  Davenport 
and  Susan  M.  Goldsmith,  and  after  full  and  mature  consideration  the  board  tinds  that 
Snsan  M.  Goldsmith  was  the  owner  of  a  life  estate  in  the  southeast  fractional  quarter 
of  aectioD  tweuty-five,  {2^,)  township  eighteeu  (18)  north,  of  range  two  (2)  west,  of 
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the  fourth  (4)  principal  meridian,  and  finds  that  George  L.  Davenport  was  the  owner 
in  fee  of  the  aforesaid  tract  of  land,  with  the  appurtenances  thereanto  belongings  to 
take  effect  in  possession  on  the  termination  of  the  said  life  estate  of  the  said  Susan  M. 
Goldsmith  at  the  time  the  same  was  taken  possession  of  by  the  Unit-ed  States. 

'*  The  board  adjudges  the  true  value  of  said  land,  together  with  all  the  appnrt'enances 
thereunto  belonging,  to  be  forty  thousand  seven  hundred  and  forty  dollars,  ($40,740 ;) 
and  the  board  does  therefore  award  to  the  said  George  L.  Davenport  and  Susan  M.  Gold- 
smith, Joint  claimants,  the  said  sum  of  forty  thousand  seven  nundred  and  forty  dol- 
lars, ($40,740,)  with  interest  at  six  per  cent,  per  annum  from  this  date  of  January  lltfa, 
1867,  to  the  time  of  payment.  In  conformity  with  the  request  of  ihe  t^laimants, 
through  their  counsel,  the  board  makes  no  separate  awards  for  the  respective  interests 
of  said  claimants. 

"CLAIM  OP  THE  CITY  OF  ROCK  ISLAND.  ' 

"  The  board  then  took  under  full  consideration  the  claim  of  the  city  of  Rook  Island, 
Illinois,  for  Wilson's  Island,  a  certain  bridge,  roadway,  and  embankment,  and  ap- 
proaches leading  thereto,  taken  possession  of  by  the  United  States.  After  full  and  ma- 
ture consideration,  the  board  finds  that  the  city  of  Rock  Island,  Illinois,  wais  the  owner 
in  fee  of  Wilson's  Island,  of  a  certain  bridge,  roadway,  and  embankment  lea<1ing  from 
the  city  of  Rock  Island  across  Wilson's  Island,  and  of  the  approach,  or  certain  strip  of 
land  leading  from  Illinois  fiitreet,  in  the  city  of  Rock  Island,  to  the  aforesaid  bridge, 
roadway,  and  embankment,  at  the  time  the  same  ^i^as  taken  possession  of  by  tlie  United 
States  ;  and  the  board  adjudges  the  true  value  of  said  island,  bridge,  roadway,  and  em- 
bankment, and  the  afort^said  approach  from  Illinois  strpet,  together  with  all  the  ap- 
purtenances thereunto  belonging,  to  be  fourteen  thousand  three  hundred  and  fifty- 
seven  and  -^ipij  dollars,  the  aforesaid  sum  being  the  actual  cost  of  said  property  to. the 
city  of  Rock  Island,  including  the  cost  of  presentation  of  the  claim  ;  and  the  board 
does  therefore  award  to  the  said  city  of  Rock  Island  the  said  sum  of  fourteen  thonsand 
three  hundred  and  fifty-seven  and  -^  dollars,  ($14,357  i^(p.;,)  and  in  consideration  of  the 
use  of  the  bridge,  roadway,  and  embankment  by  the  citizens  of  Rock  Island,  and  that 
expenditures  for  repairs  having  been  made  by  the  United  States,  the  board  does  not 
award  interest  previous  to  this  date,  but  does  award  interest  on  the  aforesaid  sam  at 
the  rate  of  six  per  cent,  per  annuili  from  this  date  of  January  11th,  A.  D.  1867,  to  the 
time  of  payment. 

"  claim  of  david  b.  sears. 

"Office  of  the  Rock  Island  Com's'n, 

**Waihingt(m  City,  Jan'y  15IA,  1867. 

*'  The  board  then  took  under  further  consideration  the  claim  of  David  B.  Sears,  and) 
after  a  full  and  mature  consideration,  the  board  finds  that  David  B.  Sears  was  the 
owner  in  fee  of  Benham's  Island,  of  the  mill  thereon,  and  of  about  thirty-one  acres  of 
land,  more  or  less,  situated  on  the  upper  or  eastern  end  of  the  island  of  Rock  Island, 
lotted  and  known  as  part  of  Island  City  subdivision  No.  1  to  the  town  of  MoNne, 
together  with  the  water-power,  and  all  the  appurtenances  to  the  several  parcels  be- 
longing, l>eing  all  the  property  and  interest  of  said  D.  B.  Sears  at  or  adjacent  to  the 
head  of  Rock  Island  at  the  time  the  same  was  taken  possession  of  by  the  United 
States,  and  the  board  adjudges  the  true  value  of  said  land,  together  with  all  the  ap- 
purtenances thereunto  belonging,  to  be  one  hundred  and  forty-five  thousand  one  hun- 
dred and  seventy-five  dollars,  ($145,175,)  and  the  board  does  therefore  award  to  the 
said  David  B.  Sears  the  said  sum  of  one  hundred  and  forty-five  thousand  one  hundred 
and  seventj-five  dollars,  ($14.5,175,)  with  interest  from  this  date  of  January  15th,  \^, 
at  six  per  cent,  per  annum,  until  time  of  payment. 

"claim  of  stephens,  huntoon  a  wood. 

"Office  of  the  Rock  Island  ComVn, 
"  WashingUm  City,  January  I6th,  18b7. 

"  The  board  then  took  nnder  full  consideration  the  claim  of  George  Stephens,  Jonathan 
Huntoon,  and  Timothy  Wood,  parties  under  the  name  and  style  of  Stephens,  Huutoon 
and  Wood,  and  all  the  matters  and  testimony  pertaining  to  said  claim  were  read  to  the 
board,  and,  after  full  and  mature  consideration,  the  board  finds  that  George  Stephens, 
Jonathan  Huntoon,  and  Timothy  Wood,  partners  under  the  name  and  style  of  Stephens, 
Huntoon  and  Wood,  were  the  owners  in  fee  of  lots  one  and  two,  block  thirteen,  and 
lots  four,  five,  and  six,  block  twelve,  in  that  part  of  Moline  known  as  Island  City  sub- 
division No.  1,  together  with  the  mill,  shops,  buildings,  leasehold  of  water-power,  and 
all  of  the  appurtenances  thereunto  belonging,  being  all  the  property  of  the  said  claim- 
ants, at  or  upon  or  adjacent  to  the  head  of  l£>ck  Island,  at  the  time  the  same  was  t-aken 
possession  of  by  the  United  States;  and  the  board  adjudges  the  true  value  of  said 
lands,  together  with  all  the  appurtenances  thereunto  belonging,  to  be  twenty-eight 
thousand  two  hundred  and  seventy  dollars,  and  the  board  does  therefore  award  to  the 
said  George  Stephens,  Jonathan  Huntoon,  and  Timothy  Wood  the  said  sum  of  twenty- 
eight  thousand  two  hundred  and  seventy  dollars,  ($'28,270.00,)  with  interest  at  the  rate 
of  six  per  cent,  per  annum  from  this  date  of  January  16th,  1867,  to  the  time  of  payment. 
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"  CLAIM  OF  JAMES  R0BIN80N. 


c< ' 


The  board  then  took  nnder  full  consideration  the  claim  of  Jarfies  Robinson,  and,  after 
fall  and  mature  consideration,  the  board  finds  that  James  Robinson  was  the  owner  in 
fee  of  lot  No.  thirt-een.  (13,)  block  No.  10,  in  Island  City  subdivision  No.  1  to  Moline, 
upon  Rock  iMland,  at  the  time  the  same  was  taken  possession  of  by  the  United  States* 
and  the  board  adjudges  the  true  value  of  said  laud,  together  with  all  the  appurtenances 
thereuuto  belonging,  to  be  twelve  hundred  dollars,  ($1,200.00,)  and  the  board  does 
therpfore  award  to  the  said  James  Robinson  the  said  sum  of  twelve  hundred  dollars, 
($1,200.00,)  with  interest  at  the  rate  of  six  per  cent,  per  annum  from  this  date  of  Jan- 
nary  16th,  A.  D.  1867,  to  the  time  of  payment. 

"claim  of  peter  PETERSON. 

"  The  board  then  took  under  full  consideration  the  claim  of  Peter  Peterson,  and,  after 
fall  and  mature  consideration,  the  board  finds  that  Peter  Peterson  was  the  owner  in 
fee  of  lot  No.  4,  in  block  eleven,  (11,)  in  Island  City  subdivision  No.  1  of  the  town  of 
Moline,  upon  Rock  Island,  at  the  time  the  same  was  taken  possession  of  by  the  United 
States,  and  the  board  adjudges  the  true  value  of  said  land,  together  with  all  the  ap- 
purfenancefi  thereunto  belonging,  to  be  nine  hundred  ($900.00)  dollars  ;  and  the  board 
doe«  therefore  award  to  the  said  Peter  Peterscm  the  said  sum  of  nine  hundred  dollars, 
($900.00.)  with  interest  at  the  rate  of  six  percent,  per  annum  from  this  dat«  of  January 
16th,  ld67,  to  the  time  of  payment. 

"  CLAIM  OF  NELS  JOHNSON. 

**  The  bo^rd  then  took  under  full  consideration  the  claim  of  Nels  Johnson,  and,  after 
fall  and  mature  consideration,  the  board  finds  that  Nels  Johnson  was  the  owner  in  fee 
of  lot  number  five,  (5,)  in  block  number  fifteen,  (15,)  in  the  Island  City  subdivision  to 
Moline,  on  Rock  Island,  at  the  time  the  same  was  taken  possession  of  by  the  United 
States,  and  the  board  adjudges  the  true  value  of  said  land,  together  with  all  the  ap- 
partenances  thereunto  belonging,  to  be  nine  hundred  and  fifty  dollars,  ($950,)  and  the 
board  does  therefore  award  to  the  said  Nels  Johnson  the  said  sum  of  nine  hundred  and 
fifty  dollars,  ($1^,)  with  interest  at  six  per  cent,  per  annum  from  this  date  of  January 
16tb,  ld67,  to  the  time  of  payment. 

"claim  OF  ROBERT  WELCH. 

"The  board  then  took  under  fall  consideration  the  claim  of  Robert  Welch,  and,  after 
fall  and  mature  consideration,  the  board  finds  that  Robert  Welch  was  the  owner  in  fee 
of  lot  number  eight,  (8,)  in  block  number  nine,  (9,)  in  Island  City  subdivision  to  Muline, 
on  Rock  Island,  at  the  time  the  same  was  taken  possession  of  by  the  United  States,  and 
the  board  adjudges  the  true  value  of  said  land,  together  with  all  the  appurtenances 
thereunto  belonging,  to  be  thirteen  hundred  dollars,  ($1,300,)  and  the  board  does  there- 
fore award  the  said  Robert  Welch  the  said  sum  of  thirteen  hundred  dollars,  ($1,300.) 
with  interest  at  ihe  rate  of  six  per  cent,  per  annum  from  this  date  of  January  16th, 
1^67,  to  the  time  of  payment. 

"claim  of  DANIEL  JONES. 

"  Office  of  the  Rock  Island  Com., 

''  H'aahington  City,  Janunry  17f A,  1867. 

''After  full  and  mature  consideration,  the  board  finds  that  Daniel  Jones  was  the  owner 
in  fee  of  lots  No.  sixteen,  (10.)  seventeen,  (17,)  eighteen,  (18,)  nineteen,  (19,)  and  twenty, 
(*^,)  in  block  No.  ten,  (10,)  in  the  Island  City  subdivision  to  the  town  of  Moline,  on 
Rock  Island,  at  the  time  the  same  was  taken  possession  of  by  the  United  States,  and 
the  board  adjudges  the  true  value  of  said  land,  together  with  all  the  appurtenances 
thereunto  belonging,  to  be  fift-een  hundred  dollars,  ($1,500,)  and  the  board  does  there- 
fore award  to  the  said  Daniel  Jones  the  said  sum  of  fifteen  hundred  dollars,  ($1,500.) 
with  interest  at  the  rate  of  six  per  cent,  per  annum  from  this  date  of  January  17th, 
A.  D.  1867,  to  the  time  of  payment. 

"claim  of  DAVID  SEARS. 

''After  full  and  matare  consideration,  the  board  finds  that  David  Sears  was  the  owner 
in  fne  of  lota  eleven  and  twelve,  in  block  ten,  in  Island  City  subdivision  to  Moline,  on 
Rock  Island,  at  the  time  the  same  was  taken  possession  of  by  the  United  States,  and 
the  board  adjudges  the  trae  value  of  said  land,  together  with  all  the  appurtenances 
thereunto  belonging,  to  be  eleven  hundred  dollars,  ($1,100,)  and  the  boanl  does  there- 
fore award  the  said  sum  of  eleven  hundred  dollars  ($1,100)  to  the  said  David  Sears, 
with  interest  at  the  rate  of  six  per  cent,  per  annum  from  this  date  of  January  17th, 
18<>7,  to  the  time  of  payment. 

"Office  of  the  Rock  Island  Com., 

"  Wathington  City,  January  2ith,  1867. 

"  The  board  having  taken  under  farther  consideration  the  matter  of  the  Moline  Water 
Company^  finds  it  impracticable  to  determine  as  a  separate  question  the  damage  sus- 
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tained  by  that  company  in  the  taking  of  one-half  of  their  water-power  by  the  United 
States,  beoanse  of  the  inseparable  character  of  the  interest  thas  acqaired  by  the 
United  States  and  that  retained  by  the  company.  The  determination  oi  this  queetion 
of  damage  was,  however,  rendered  unnecessary  by  the  negotiating  of  a  transfer  of  the 
entire  water  power  from  the  Moline  Company  to  the  United  States,  nnder  the  act  of 
Congress  of  June  27th,  1866,  appropriating  one  hundred  thousand  dollars  for  the  pur- 
pose of  securing  water-power  at  the  head  of  Rock  Island.  After  a  full  discassion  with 
the  president  of  the  Moline  Water-Power  Company,  the  board  agreed  with  him  upon 
a  basis  for  the  settlement  of  all  the  questions  pending  between  the  company  and  -the 
United  States,  and  respectfully  recommend  its  adoption  by  the  War  Department.  The 
basis  agreed  upon  is  as  follows,  viz : 

*'  1st.  The  Moline  Water-Power  Company  to  convey  to  the  United  States  the  fee  of 
the  entire  Moline  water-power,  and  also  to  grant  to  the  United  States  the  unrestrictecl 
use  in  perpetuity,  without  charge,  of  so  much  of  the  bed  of  the  river  not  already  be- 
longing to  the  United  States  as  may  be  covered  by  the  pool  and  wall,  necessary  to 
devf^lop  the  water-power,  and  ten  feet  outside  of  said  wall,  together  with  the  right  of 
access  thereto  from  the  Illinois  shore  at  all  times,  for  the  purpose  of  constroctiug  or 
of  repairing  said  wall. 

**2d.  The  Government  to  develop  and  maintain  the  power,  so  far  as  it  can  be  done 
with  the  money  heretofore  appropriated  and  that  which  may  hereafter  be  appropriated 
by  CoBgrees  for  that  purpose. 

^^  3d.  The  Moline  Water-Power  Company  to  have  the  use  in  perpetuity,  free  from  all 
charge  for  rent  or  repairs,  of  one-fourth  of  the  entire  water-power  developed,  and  also 
the  right  to  rent  for  a  specified  time  at  the  rate  of  fifty  cents  per  annum  per  square 
inch  of  water-power,  measured  by  the  openings  of  water-wheels,  so  much  additional 
power  as  the  Ordnance  Department  may  deem  expedient. 

**  And  further,  that  the  company,  its  lessees,  or  assigns,  shall  have  the  right  to  place 
their  wheels  upon  the  teu  feet  outside  the  wall,  provided  that  the  foundation  of  said  wall 
shall  not  thereby  be  disturbed  nor  the  stability  of  the  wall  thereby  endangered ;  and 
also,  further,  that  this  granting  to  the  United  States  of  the  unrestricted  use  of  the 
pool,  the  wall,  and  the  ten  feet  outside  the  wall  shall  not  be  so  construed  as  in  aoy 
manner  to  operate  as  a  bar  to  the  free  use  and  occupancy  by  the  company,  its  lessees 
or  assigns,  of  the  same  premises,  for  all  purposes  connected  with  and  incidental  to  the 
use  of  their  portion  of  the  water-power,  or  such  as  may  be  leased  by  them,  and  such 
use  shall  not  intBrfere  with  or  obstruct  the  United  States  in  the  free  use  of  its  portion 
of  the  water-power. 

"  4th.  The  works  to  be  built  by  the  Government  for  the  development  of  the  power 
to  be  so  arranged  as  to  give  the  company  the  free  use  of  all  the  power  herein  contem- 
plated to  be  used  by  the  company,  both  as  to  the  use  of  the  fourth  part,  so  far  as  may 
be  practicable  without  impairing  the  power  in  use  by  the  Government  to  a  dispropor- 
tionate extent,  and  also  to  the  proposed  power  to  be  leased.  The  openings  in  the  dams 
intended  for  the  nse  of  the  company  to  be  of  such  size  and  in  such  position  as  the 
company  may  elect. 

"  5th.  $60,000  of  the  present  appropriation  to  be  applied  to  the  extension  of  the  present 
stone  dam,  on  the  Moline  side,  and  $40,000  to  the  extension  and  repairs  of  the  wiug- 
dam,  and  removal  of  such  deposits  as  may  be  required  for  the  extension  and  repairs  of 
said  wing-dam.  The  use  of  the  present  water-power  shall  not  be  unnecessarily  ob- 
structed during  the  construction  of  the  proposed  work,  nor  shall  any  rent  be  required 
until  the  improvement  contemplated  by  the  $100,000  appropriation  shall  have  been 
made. 

"  ()th.  It  is  also  fuilher  understood  that  neither  occupant  of  the  above  water-power 
shall  have  the  right  to,  nor  shall  allow  uthers  to  obstruct  either  pool  or  water-way  by 
sawdust  or  bark,  or  other  substances,  to  the  detriment  of  the  water-power  or  the  sani- 
tary condition  of  the  vicinity. 

'^MOLINE  BRIDGE  CLAIM. 

*^  The  board  then  took  under  further  consideration  the  Moline  Bridge  claim,  and,  after 
full  and  mature  consideration,  the  board  finds  that  the  town  of  Moline,  Illinois,  was 
the  owner  in  fee  of  a  certain  bridge  and  roadway  connecting  the  head  of  the  island  of 
Rock  Island  with  Mill  street,  in  the  town  of  Moline,  on  the  main  shore,  at  the  time 
the  same  was  taken  possession  of  by  the  United  States,  and  the  board  adjudges  the 
true  value  of  said  bridge,  roadway,  and  approach,  together  with  all  the  appurtenances 
thereunto  belonging,  to  be  two  thousand  dollars,  ($2,000,)  and  the  board  does  therefore 
award  to  the  town  of  Moline  the  said  sum  of  two  thousand  dollars,  ($2,000,)  upon  the 
condition^  however,  that  the  United  States  shall  have  the  free  use  of  the  streets  of 
Moline  connecting  with  the  bridge,  the  right  to  make  such  alterations  in  the  approach 
to  said  bridge  as  they  may  desire,  and  the  right  to  construct  for  their  own  use  another 
bridge  connecting  the  island  of  Rock  Island  with  the  town  of  Moline,  at  any  point  the 
United  States  may  select,  and  does  also  award  interest  on  the  above  sum  at  the  rate  of 
six  per  cent,  per  annum  from  this  date  of  February  Ibt,  A.  D.  1867,  to  the  time  of  pay- 
ment. 
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"  CLAIM  OF  J.  C.  TAYI/>R  FOR  WIKNHBAOO  ISLAND.* 

*'  The  board  then  took  nnder  further  consideration  the  claim  of  J.  C.  Taylor  for  Winne- 
bago Island,  and  after  fall  and  mature  consideration  of  the  showings  of  title  submitted 
by  the  claimant,  filed  and  mark€»d  ''  N,  No.  1,  2,  and  3/'  the  board  finds  therein  no 
sufficient  evidence  of  title  to  Winnebajs^o  Island  in  the  claimant,  and  the  board  does 
therefore  make  no  award  to  the  said  claimant. 


It 


ROCK  ISLAND  RAILROAD  AND  WAGON  BRIDGE. 


"  Washington  City,  February  2nd,  1876. 

"  The  board  then  took  nnder  farther  consideration  the  matter  of  the  railroad  and 
bridge  across  Rock  Island  and  the  Mississippi  River. 

"After  hearing  the  parties  in  interest,  and  after  fall  and  mature  deliberation,  the 
board  suggests  that  the  location  of  the  railroad  across  the  island  be  changed  to  the 
lower  extremity  of  the  island,  as  laid  down  in  the  plans  of  the  Ordnance  Department, 
and  that  the  coujpany  be  granted  a  permanent  right  of  way  across  the  island,  of  such 
width,  not  exceeding  one  hundred  feet,  as  may  be  necessary  for  the  construction  of  a 
double  track. 

"  For  its  suggestions  as  to  the  kind  of  wagon-road  that  should  be  established,  and  the 
amount  and  kind  of  aid  that  should  fairly  and  equitably  be  granted  toward  effecting 
those  objects,  the  board  adopts  and  recommends  the  following  proposition  of  the  Chi- 
cago, Ruck  Island  and  Pacific  Railroad  Company,  hereunto  attached  and  marked  *  R. 
R.  No.  1,'  with  the  additional  condition  that  the  United  States  shall  have  the  right  to 
connect  with  the  track  of  the  company  such  side  tracks  as  may  be  desired  for  the  use 
of  the  United  States,  and  at  such  (joints  as  the  Ordnance  Department  may  select. 

"R  R.  No.  1. 

'*  Whereas  in  pursuance  of  an  act  of  Cougress  entitled  'An  act  making  further  pro- 
vision for  the  establishment  of  an  armory  and  arsenal  of  construction,  deposit,  and 
repair  on  Rock  Island,  in  the  State  of  Illinois,'  approved  June  27th,  1866,  this  company, 
by  ita  agent,  has  been  negotiating  with  the  Secretary  of  War,  through  the  board  of 
eommissioners  referred  to  in  said  act,  for  the  purpose  of  changing,  fixiog,  and  estab- 
lishing the  position  of  the  railroad  across  Rock  Islaud,  and  the  erection  of  a  railroad 
and  wagon  bridge  across  the  Mississippi  River,  and  such  agent  has  reported  to  this 
committee  the  following  as  the  basis  of  a  proposition  for  the  settlement  of  all  questions 
arising  oot  of  the  occupancy  of  the  island  by  the  said  company,  to  wit : 

**  The  Government  to  build,  over  the  main  channel  of  the  river,  an  iron  draw-bridge, 
in  accordance  with  the  conditions  prescribed  in  the  act  of  Congress  of  July  25th,  1866, 
The  frame  to  be  of  proper  breadth  for  a  double  track.  The  wagon-way  to  be  placed 
high  enough  to  leave  the  lower  chord  for  a  railroad-track. 

**Tbe  Government  to  give  the  company  the  right  of  way  over  the  bridge  and  across 
the  island,  upon  the  payment  of  half  the  cost  of  the  superstructure  of  the  bridge.  The 
bridge  to  be  built  with  due  regard  to  economy,  having  reference  to  strength  and  dura- 
bUity. 

**Tbe  company  to  have  five  years  from  January  1,  1867,  in  which  to  connect  with 
the  Dew  bridge,  and  to  remove  its  present  track  across  the  island  and  the  old  bridge 
and  piers  from  the  main  channel. 

The  company  to  open  wagon-ways,  for  use  of  Government,  through  their  present 
baokment  on  the  island,  and  remove,  as  far  as  practicable,  present  obstructions  to 
wagoD-trafflc  between  the  island  and  city  of  Rock  Island : 

**  Therefore^  re9oivtd\  That  this  company  will  make  the  proposition  aforesaid  to  the 
United  States,  and  if  approved  by  the  Secretary  ot  War  will  enter  into  a  contract  based 
«poD  those  general  principles. 

*•  Office  of  the  Chicago,  R.  I.  and  P.  R.  R.  Company, 

'*New  York,  Feb,,  hiee7. 

'<  I,  F.  H.  Tows,  secretary,  do  hereby  certify  that  the  foregoing  is  a  true  copy  from 
the  minntee  of  the  proceedings  of  a  meeting  of  the  executive  committee  of  this  com- 
pany, held  at  the  citv  of  New  York  this  day. 

**  Witness  mv  hand  and  the  seal  of  the  said  company  hereunto  affixed. 

[WEAL.]         '  (Sig.)  "F.  H.  TOWS, 

"/Sec.  C,  B,  I.  4-  P,  B,  R.  Co. 

"  *  On  all  maps  attached  to  this  history,  this  island  is  called  **  Papoose  Islaud."  This 
is  its  old  Indian  name.  It  is  not  known  when,  by  whom,  or  why  the  name  Winnebago 
was  given  to  it.  As  there  is  a  more  important  island  named  Winnebago  about  four 
miles  np  the  river,  to  avoid  confusion  it  is  thought  to  be  better  to  return  to  the  old, 
mncb  prettier,  and  more  appropriate  name.  Papoose. 


«• 
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**  The  report  reqaired  by  law  to  be  made  by  tbe  board  to  the  circuit  coart  of  tbe  Uni- 
ted States  has  beeo  made,  and  tbe  clerk  of  the  board  has  been  d1recte4  to  deliver  it  in 
person  to  the  judge  or  clerk  of  said  conrt,  and  to  report  the  pertormance  of  this  dnty 
to  the  Chief  of  Ordnance. 

"  The  board  having  finiebed  the  business  before  it  will  adjourn  this  day,  February  4, 
1867,  sine  die. 
''All  of  which  is  respectfully  submitted. 

(Signed)  "J.  M.  SCHOFIELD,  MaJ.  Geti% 

(Signed)  "JAMES  BARNES, 

(Signed)  "  SELDEN  M.  CHURCH, 

'*  Com  »it«9iofi«r«." 

By  section  3  of  the  act  of  Congress  approved  April  19, 1864,  the  com- 
missioners were  directed  to  report  to  the  circuit  court  within  and  for  the 
district  in  which  the  lands  taken  possession  of  by  the  United  States  are 
situated  what  compensation  for  the  taking  of  such  lands  was  due  to 
each  claimant;  and  by  section  4  of  the  same  act  the  circuit  court,  upon 
the  return  and  examination  of  the  report  of  the  commissioners,  was  to 
order  the  sums  awarded  by  the  commissioners  to  be  paid  to  the  claim- 
ants. This  was  done  by  the  parties  concerned,  and  the  circuit  conrt  for 
the  northern  district  of  Illinois  (Judge  Drummond)  decreed  that  the 
several  sums  awarded  to  the  claimants  be  paid. 

Before  payment  was  made  the  Secretary  of  War  required  that  satis- 
faction should  be  entered  on  each  decree;  that  this  satisfaction  should 
be  recorded  with  the  decree,  and  that  the  United  States  attorney  should 
indorse  on  each  that  such  satisfaction  had  been  duly  recorded.  These* 
formalities  were  complied  with,  and  drafts  for  the  respective  awards 
were  issued  from  the  Treasury  Department  and  sent  through  tbe  Chief  of 
Ordnance  to  General  Rodman,  for  distribution  to  the  interested  parties. 

The  following  is  a  summary  of  the  awards  made  by  the  commissioners, 
which  sums  were  paid  to  the  claimants  during  the  mouths  of  May  aud 
June,  1867,  together  with  6  per  cent,  interest  from  the  date  on  which 
the  award  was  made  by  the  commissioners  to  the  date  of  payment: 

The  ci tv  of  Rock  Island . , .  $  14, 357  20 

David  B.  Sears 145, 175  (K) 

George  L.  Davenport  and  sister 40,  740  00 

Stephens,  Huntoon  &  Wood 28,  270  00 

Robert  Welch 1,  300  00 

Daniel  Jones •..  1,  500  00 

Peter  Peterson 900  00 

Nels  Johnson 950  00 

James  Robinson 1, 200  00 

David  Sears 1, 100  00 

The  town  of  Moline . . 2,  000  00 

Total 237,492  20 
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Chapter  V. 

THE  ROCK  ISLAND  BRIDGE  DOWN  TO  THE  TIME  IT  WAS  TURNED  OVER 

TO  THE  ENGINEER  DEPARTMENT,  1867  TO  1869. 

The  claims  of  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company  and  their  basis — 
The  claims  referred  to  the  board  of  commissioners  and  a  plan  of  adjustment  recom- 
mended— Main  features  of  the  plan — Text  of  the  act  of  Congress  passed  in  order  to 
carry  oat  the  plan — Appropriations  by  Congress  in  1867  for  the  bridge  and  other 
pnrposes — Guarantee  enter^  into  by  the  Chicago,  Rook  Island  and  Pacific  Railroad 
Company — $500,000  appropriated  for  commencmg  the  construction  of  the  bridge — 
Contract  made  for  construction  of  piers — Letter  of  General  Rodman  to  the  Chief  of 
Ordnance — Construction  of  bridge  according  to  proposed  plan  impracticable — Letter 
from  General  Rodman  to  General  Dyer  on  the  subject — Reply  of  General  Dyer — 
Opinions  of  Judge  Advocate-General  and  Attorney-General  in  regard  to  the  total 
ootlay  of  money  authorized  by  acts  of  Congress — Transfer  of  the  work  to  the  Eugineor 
Department  by  the  Secretary  of  War — General  Warren  relieves  General  Rodman  in 
charge  of  the  work — Disappointment  of  General  Rodman  at  not  being  allowed  to 
finish  the  bridge  after  making  all  the  plans  and  estimates  for  it — Letter  of  General 
Rodman  to  Chief  of  Ordnance  in  regard  to  location  of  the  draw — Resolution  of  Con- 
peps  approving  General  Rodman's  plans  for  the  bridge — Description  of  bridge-^ 
Railroad  embankment  and  roadway  across  the  Island. 

THE    CLAIM  OF  THE  OHIO  AGO,  ROCK  ISLAND  AND  PACIFIC  RAILROAD 

COMPANY. 

The  claim  of  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company 
to  a  right  of  way,  and  to  the  lauds  occupied  by  the  company  ou  the 
jdaud,  and  to  the  right  to  construct  bridges  from  the  main-land  to  the 
island  was  based  upon  two  acts  of  the  legislature  of  the  State  of  Illinois, 
(one  dated  in  1847  and  the  other  in  1851,  incorporating  and  authorizing 
them  to  locate  a  railroad  from  Chicago  to  Rock  Island,)  and  upon  further 
action  of  the  same  legislature  in  January,  1853,  creating  the  Railroad 
and  Bridge  Company  a  body  corporate,  with  authority  to  construct  a 
bridge  at  or  near  Rock  Island. 

Ad  act  of  Congress  of  August  4, 1852,  granted  right  of  way  to  all  rail 
aod  plank  road  or  Macadam  and  turnpike  companies  through  the  public 
lauds  of  the  United  States,  but  excepted  from  the  operation  of  the  act 
all  lands  held  for  public  use  by  improvements  thereon,  and  all  other 
lauds  except  such  as  are  held  for  private  entry  or  sale  and  such  as  are 
aosarveyed. 

It  8eems  to  be  clear  that  the  lands  on  Rock  Island  were  among  those 
exempted  from  the  operation  of  the  act;  but  this  act  of  1852  is  given  by 
Judge  McLean  in  chambers  iu  Washington  City,  in  1855,  as  a  reason  for 
refoaing  to  grant  to  the  United  States  an  injunction  to  prevent  the  Rail- 
road and  Bridge  Company  from  constructing  their  track  on  the  island 
and  building  their  bridges. 

Further,  It  was  held  that  the  States  have  authority  to  grant  a  right  of 
way  through  public  lands  (the  property  of  the  United  States)  within  the 
Btate ;  but  it  is  questionable  whether  the  lands  were  thea  or  ever  have 
been  since  1816  public  lands  within  the  meaning  of  the  act,  and  whether 
the  acts  of  the  legislature  of  the  State  were  operative.  The  motion  for 
an  injanctioD  in  the  case  reterred  to,  however,  was  overruled,  but,  per- 
haps, more  because  the  railroad  and  bridges  were  a  great  public  benefit, 
if  not  necessity,  and  au  advantage  to  the  United  States  through  its 
proprietorship  in  the  island,  than  from  the  arguments  given.  That  a 
connection  with  the  railroads  on  the  main-land  through  railroad-bridges 
and  a  railroad  on  the  island  was  a  necessary  part  of  the  plans  for  a  great 
arsenal  has  been  felt  and  understood  from  the  first. 
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The  claims  of  the  railroad  company  and  the  wants  and  necessities  of 
the  arsenal  were  all  laid  before  the  board  of  commissioners,  and  a  plan 
was  finally  fixed  upon  which  would  satisfy  the  requirements  of  both  the 
railroad  company  and  the  United  States.  This  plan  was  drawn  up  and 
approved  both  by  General  Rodman  and  the  officers  of  the  railroad  com- 
pany, and  was  recommended  by  the  commissioners,  and  is  given  in 
their  report.  The  main  features  of  this  plan  were  that  the  railroad  com- 
pany should  give  up  their  old  right  of  way  across  the  island  and  remove 
their  track  and  bridges ;  that  a  new  bridge  should  be  built  at  the  extreme 
west  end  of  the  island,  the  cost  of  which  should  be  borne  jointly  by  the 
railroad  company  and  the  United  States;  and  that  the  railroad  company 
should  have  a  right  of  way  over  that  bridge  and  across  the  west  end  of 
the  island. 

The  bridge  and  track  across  the  island  were  to  be  so  constructed  as  to 
fulfill  the  requirements  of  the  railroad  company  and  be  out  of  the  way 
of  the  improvements  proposed  by  the  Government,  and  at  the  same 
time  admit  of  connecting  an  arsenal  railroad  with  the  railroad  company's 
track,  and  fulfill  the  requirements  of  the  arsenal  in  this  respect. 

The  recommendations  of  the  board  of  commissioners  were  approved 
by  the  Chief  of  Ordnance  and  Secretary  of  War,  and  the  legislation  nec- 
essary for  carrying  out  the  plans  was  requested  of  Congress. 

The  following  act  of  Congress  was  passed  for  this  purpose: 

Chaptrr  141.— (Approved  Jane  27, 1866.) 

AN  ACT  making  farther  proTisions  for  the  establishment  of  an  armory  and  arsenal  of  constnictioB 

deposit,  and  repair  on  Rock  Island,  in  the  State  of  Illinois. 

That  the  Secretary  of  War  be,  and  la  hereby,  anthorized  and  directed  to  cbanfi^e,  fix, 
and  establish  the  position  of  the  railroad  across  Rock  Island  and  the  bridge  across  Uie 
Mississippi  Biver  at  and  on  the  island  of  Rook  Island,  so  as  best  to  accord  with  the 
purposes  of  the  Government  in  its  occupancy  of  said  island  for  military  purposes,  and 
in  order  to  effect  this  he  is  authorized  to  grant  to  the  railroad  company  a  permanent 
location  and  right  of  way  on  and  across  Rock  Island,  to  be  fixed  and  designated  by 
him,  with  such  quantity  of  laud  to  be  occupied  and  held  by  the  company  for  railroad 
purposes  as  may  be  necessary  therefor,  and  that  the  said  grant  and  change  be  made 
on  such  terms  and  conditions,  previously  arranged  between  the  Secretary  of  War  and 
the  companies  and  parties  in  interest,  as  will  best  effect  and  secure  the  purposes  of  the 
Government  in  occupying  the  island. 

Sec.  2.  That  the  Secretary  of  War  be,  and  is  hereby,  authorized  to  grant  to  the 
companies  and  parties  in  interest  such  other  aid,  pecuniary  or  otherwise,  toward  effrct- 
ing  the  change  in  the  present  location  of  their  road  and  bridge,  and  establishing 
thereon  a  wagon-road  for  the  use  of  the  Government  of  the  Unit^  States  to  connect 
said  island  with  the  cities  of  Davenport  and  Rock  Island,  to  be  so  constructed  as  not 
materially  to  interfere  with,  obstruct,  or  impair  the  navigation  of  the  Mississippi  River, 
au  may  be  judged  to  be  fair  and  equitable  by  the  board  of  commissioners  authorized 
under  the  act  of  April  nineteenth,  eighteen  hundred  and  sixty-four,  entitled  '*An  act 
in  addition  to  an  act  for  the  establishment  of  certain  arsenals,''  and  may  be  approved 
by  him. 

Skg.  3.  That  the  provisions  of  the  act  approved  April  nineteenth,  eighteen  hundred 
and  sixty-four,  entitled  *^An  act  in  addition  to  an  act  for  the  establishment  of  certain 
arsenals,"  be  so  extended  as  to  include  the  small  islands  contiguous  to  Rock  Island, 
and  known  as  Benham's,  Wilson's,  and  Winnebago  Islands. 

Sec.  4.  That  the  following  sums  be,  and  they  are  hereby,  appropriated  oat  of  any 
money  in  the  Treasury  not  otherwise  appropriated,  for  Rock  Island  arsenal,  to  be  ap- 
plied as  follows,  viz : 

To  liquidate  claims  for  property  in  Benham's,  Wilson's,  and  Winnebago  Islands,  and 
for  property  in  Rock  Island  which  has  been  taken  in  pursuance  of  law  for  military 
purposes,  two  hundred  and  ninety-three  thousand  six  hundred  dollars,  or  so  much 
thereof,  and  no  more,  as  may  be  necessary  to  pay  the  respective  claimants  such  amounts 
as  may  be  reported  by  the  board  of  commissioners  authorized  by  the  act  of  April  nine- 
teentli,  eighteen  hundred  and  sixty-four,  and  ordered  by  the  United  States  circuit  court 
to  pe  paid  to  each. 

To  secure  water  at  the  head  of  Rock  Island,  one  hundred  thousand  dollars. 

To  erect  store^houses  for  the  preservation  of  arms  and  other  munitions  of  war,  and 
to  establish  communication  between  Rock  Island  arsenal  and  the  cities  of  Davenport, 
Iowa,  and  Rock  Island,  Illinois,  one  hundred  thousand  dollars. 
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In  1867  the  following  act,  makiDg  an  appropriation  for  the  bridge  and 
for  other  purposes,  was  passed : 

Chapter  170.— (Approved  March  2, 1867.) 

JUST  ACT  making  appropriations  for  the  support  of  the  Army  for  the  year  ending  Judo  thirtieth,  eight  • 

een  hundred  and  sixty-eight,  and  for  other  parposes. 

Bkcition  1.  For  repairs  and  improvements  of  armones  and  arsenals : 
For  armory  and  arsenal  at  Rock  Island,  Illinois,  six  hundred  and  eighty-six  thousand 
five  hundred  dollars. 

For  the  erection  of  a  bridf^e  at  Rock  Island,  Illinois,  as  recommended  by  the  Chief  of 
Ordnance,  two  hundred  thousand  dollars :  Provided^  That  the  ownership  of  said  bridge 
shall  t>e  and  remain  in  the  United  States,  and  the  Rock  Island  and  Pacific  Railroad 
Company  shall  have  the  right  of  way  over  said  bridge  for  all  purposes  of  transit  across 
the  island  and  river  upon  the  condition  that  the  said  company  shall,  before  any  money 
is  expended  by  the  Government,  agree  to  pay,  and  shall  secure  to  the  United  States, 
first,  half  of  the  cost  of  said  bridge ;  and,  second,  half  the  expenses  of  keeping  said 
bridge  in  repair;  and  upon  guaranteeing  said  conditions  to  the  satisfaction  of  the  Sec- 
retary of  War,  by  contract  or  otherwise,  the  said  company  shall  have  the  free  use  of 
said  bridge  for  purposes  of  transit,  but  without  any  claim  to  ownership  thereof. 

In  1868  the  following  resolution  of  Congress  was  passed  to  amend  the 
foregoing  act : 

Resolution  No.  60.— (Approved  July  20, 1868.) 
JOINT  RESOLUTION  hi  relation  to  the  Bock  Island  bridge. 

That  the  act  of  Congress  making  appropriations  for  the  support  of  the  Army  fur  the 
year  ending  June  thirty,  eighteen  hundred  and  sixty-eight,  and  for  other  purposes, 
approved  March  two,  eighteen  hundred  and  sixty-seven,  be,  and  the  same  is  hereby,  so 
amended  as  to  authorize  and  direct  the  Secretary  of  War  to  order  the  commencement 
of  work  on  the  bridge  over  the  Mississippi  River  at  Rock  Island,  to  connect  the  said 
island  with  the  cities  of  Davenport  and  Rock  Island:  Provided^  That  the  ownership  of 
said  brifige  shall  be  and  remain  in  the  United  States,  and  the  Rock  Island  and  Pacific 
Railroad  Company  shall  have  the  right  of  way  over  said  bridge  for  all  purposes  of 
transit  across  the  island  and  river,  upon  condition  that  the  said  railroad  company  shall 
pay  to  the  United  States,  first,  half  of  the  cost  of  the  superstructure  of  the  bridge  over 
the  main  channel  and  half  the  cost  of  keeping  the  same  in  repair,  and  shall  also  build 
at  its  own  cost  the  bridge  over  that  part  of  the  river  which  is  on  the  east  side  of  the 
island  of  Rock  Island,  and  also  the  railroad  on  and  across  said  island  of  Rock  Island ; 
and  upon  a  Inll  compliance  with  these  conditions  said  railroad  company  Shall  have  the 
use  of  said  bridge  for  the  purposes  of  free  transit^  but  without  any  claim  to  the  owner- 
ship thereof;  and  said  railroad  company  shall,  within  six  months  after  said  new  bridge 
is  ready  for  use,  remove  their  old  bridge  from  the  river  and  their  railroad  track  from 
its  present  location  on  the  island  of  Rock  Island:  Andpr<mded  furtheTf  That  the  Gov- 
ernment may  permit  any  other  road  or  roads  wishing  to  cross  on  said  bridge  to  do  so 
by  paying  to  the  parties  then  in  interest  the  proportionate  cost  of  said  bridge ;  but  no 
sach  pennission  to  other  roads  shall  impair  the  right  hereby  granted  to  the  Chicago,  Rock 
Island  and  Pacifie  Railroad  Company,  and  that  the  total  cost  of  said  bridge  shall  not 
exceed  the  estimnte  made  by  the  commissioners  appointed  under  the  act  approved  June 
tweoty-eeven,  eighteen  hnndred  and  sixty-six:  And  provided  aUoy  That  in  no  case  shall 
tbe  expenditure  on  the  part  of  the  United  States  exceed  one  million  dollars. 

Skc.  2.  That  in  case  the  Rock  Island  and  Pacific  Railroad  Company  shall  neglect  or 
£ai],  for  sixty  days  after  the  passage  of  this  resolution,  to  make  and  guarantee  the 
agreement  specified  in  the  act  of  appropriation  aforesaid,  approved  March  second » 
eighteen  hnndred  and  sixty-seven,  then  the  Secretary  of  War  shall  be,  and  is  hereby, 
authorized  and  required  to  direct  the  removal  of  the  existing  bridge  and  to  direct  the 
oonstmction  of  the  bridge  aforesaid,  and  expend  the  money  appropriated  for  that  pur- 
pose in  said  act ;  and  the  said  Rock  Island  and  Pacific  Railroad  Company  shall  not  have. 
aeqnire,  or  enjoy  any  riehtof  way  or  privilege  thereon,  or  the  use  of  said  bridge,  until 
tbe  agreement  aforesaid  shall  be  made  and  guaranteed  according  to  the  terms  and  con- 
ditions of  said  act  of  appropriation. 

AU  acts  or  parts  of  acts  inconsistent  with  these  resolutions  are  hereby  repealed. 

Skc.  3.  That  any  bridge  built  nnder  the  provisions  of  this  resolution  shall  be  con- 
stmcted  so  as  to  conform  to  the  requirements  of  section  two  of  an  act  entitled  ''An 
act  to  authorise  the  oonstmotion  of  certain  bridges,  and  to  establish  them  as  post* 
roads,"  approved  July  twenty- fifth,  eighteen  hundred  and  sixty-six. 
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In  accordance  with  the  requirements  of  tlie  act  of  June  27, 1866,  the 
following  guarantee  was  entered  into  between  the  railroad  company  and 
the  Secretary  of  War : 

Guarantee  hy  the  Chicago^  Bock  Island  and  Pacific  Railroad  Company  to  fulfill  the  condi- 
tions required  hy  law  in  regard  to  the  construction  of  a  bridge  at  Rock  Islandj  Illinois, 

Whereas  by  an  act  of  Coogress  of  the  United  States  of  America  entitled  *'Ad  act 
making  farther  provision  for  the  establishment  of  an  armory  and  arsenal  of  construc- 
tion, deposit,  and  repair  on  Rock  Island,  in  the  State  of  Illinois/'  approved  Jane  27, 
1866,  it  is  enacted  as  follows,  viz : 

**  That  the  Secretary  of  War  be,  and  is  hereby,  anthorized  and  directed  to  change,  fix, 
and  establish  the  position  of  the  railroad  across  Rock  Island,  and  the  bridge  across 
the  Mississippi  River  at  and  on  the  island  of  Rock  Island,  so  as  best  to  accord  with  the 
purposes  of  the  Government  in  its  occapancy  of  said  island  for  military  parposes ;  and 
m  order  to  effect  this  he  is  anthorized  to  grant  to  the  railroad  company  a  permanent 
location  and  right  of  way  on  and  across  Rock  Island,  to  be  fixed  and  designates!  by 
bim,  with  snch  quantity  of  land,  to  be  occupied  and  held  by  the  company  fur  railroad 
purposes,  as  may  be  necessary  therefor,  and  that  the  said  grant  and  change  be  made 
on  such  terms  and  conditions  previously  arranged  between  the  Secretary  of  War  and 
the  companies  and  parties  in  interest,  as  will  best  effect  and  secure  the  purposes  of  the 
Government  in  occupying  the  island. 

*^2nd.  That  the  Secretary  of  War  be,  and  is  hereby,  authorized  to  grant  to  the  com- 
panies and  parties  in  interest  such  other  aid,  pecuniary  or  otherwise,  towards  effecting 
the  change  in  the  present  location  of  their  road  and  bridge,  and  establishing  thereon 
a  wagon -road,  for  the  use  of  the  Government  of  the  United  States,  to  connect  said 
island  with  the  cities  of  Davenport  and  Rock  Island,  to  be  so  constructed  as  not  ma- 
terially to  interfere  with,  obstruct,  or  impair  the  navigation  of  the  Mississippi  River, 
as  may  be  adjudged  to  be  fair  and  equitable  by  the  board  of  commissioners,  authorized 
under  the  act  of  April  19,  1864,  entitled  ^An  act  in  addition  to  an  act  for  the  estab- 
lishment of  certain  arsenals,'  and  may  be  approved  by  him;^ 

And  whereas  said  board  of  commissioners,  in  a  report  upon  the  matter  of  the 
railroad  and  bridge  across  Rock  Island  and  the  Mississippi  River,  under  the  date  of 
February  2,  1867,  adopted  and  recommended  the  following  propositions  as  to  the  kind 
of  wagon-road  that  should  be  established,  and  the  amount  and  kind  of  aid  that  should 
fairly  and  equitably  be  granted  by  the  Government  towards  effecting  that  object,  to 
wit: 

''The  Government  to  build  over  the  main  channel  of  the  river  an  iron  draw-bridge, 
in  accordance  with  the  conditions  prescribed  in  the  act  of  Congress  <if  July  25,  IHSS; 
the  frame  to  be  of  proper  breadth  for  a  double  track ;  the  wagon-way  to  be  planted 
high  enough  to  leave  the  lower  chord  for  a  rail  road- track.  The  Government  to  give 
the  company  the  right  of  way  over  this  bridge  and  across  the  island,  upon  the  pay- 
ment of  half  the  cost  of  the  superstructure  of  the  bridge,  the  bridge  to  be  built  with 
due  regard  to  economy,  having  reference  to  strength  and  durability.  The  company 
to  have  five  years  from  January  1st,  1867,  in  which  to  connect  with  the  new  bridge, 
and  to  remove  its  present  track  across  the  island  and  the  old  bridge  and  piers  from  the 
main  channel.  The  company  to  open  wagon-ways  for  the  use  of  Government  through 
their  present  embankment  on  the  island,  and  remove,  as  far  as  practicable,  present 
obstructions  to  wa^on-traffic  between  the  island  and  city  of  Rock  Island ;  the  Govern- 
ment to  have  the  right  to  connect  with  the  track  of  the  company  such  side  tracks  as 
may  be  desired  for  the  United  States,  and  at  such  points  as  the  Ordnance  Department 
may  select ;" 

And  whereas  the  Chief  of  Ordnance,  Brevet  Mtyor-General  A.  B.  Dyer,  in  a  report  to 
the  Secretary  of  War,  dated  February  8, 1867,  approved  the  foregoing  recommendations 
of  the  said  board  of  commissioners  respecting  the  location  of  the  railroad  across  the 
island  and  the  bridge  across  the  Mississippi  River,  the  granting  of  a  permanent  right 
of  way  across  the  island,  and  the  kind  and  character  of  the  bridge  to  be  erect^ ; 
which  recommendation,  so  approved  by  the  Chief  of  Ordnance  and  adopted  by  him, 
is  understood  and  here  taken  to  be  the  recommendation  of  that  officer  to  which  refer- 
ence  is  made  in  the  first  section  of  the  act  of  Congress  of  March  2, 1867,  hereinafter 
mentioned ; 

And  whereas  by  the  first  section  of  the  act  of  Congress  entitled  "An  act  making 
appropriations  for  the  support  of  the  Army  for  the  year  ending  June  30,  1868,  and  for 
other  purposes,^  approved  March  2, 1867,  there  is  appropriated  *'  for  the  erection  of  a 
bridge  at  Rock  Island,  Illinois,  as  recommended  by  the  Chief  of  Ordnance,  two  hun- 
dred  thousand  dollars :  Provided^  That  the  ownership  of  said  bridge  shall  be  and  remain 
in  the  United  States;  and  the  Rock  Island  and  Pacific  Railroad  Company  shall  have 
the  right  of  way  over  said  bridge  for  all  parposes  of  transit  across  the  island  and  river, 


BEPOBT  OF  THE  CHIEF  OF  ORDNANCE.         141 

apon  the  condition  that  the  said  company  nhallf  before  any  money  is  expended  by  the 
Oovernment,  agrf^  to  pay,  and  shall  secure  to  the  Uniteii  States,  first,  half  the  cost  of 
•aid  bridji^e ;  and,  second,  half  the  expenses  of  keeping  said  bridge  in  repair ;  and  upon 
gnaran teeing  said  conditions  to  the  satisfaction  of  the  Secretary  of  War,  by  contract 
or  otherwise,  the  said  company  shall  have  the  free  use  of  said  bridge  for  purposes  of 
transit,  but  withont  any  claim  to  ownership  thereof ;'' 

And  whereas  by  a  Joint  resolution  of  the  Congress  of  the  United  States  '*  in  rela- 
tion to  the  Bock  Island  bridge,"  approved  July  20,  A.  D.  1858,  it  was  provided  as  fol* 
lows: 

**Be  it  reBolved  hy  the  Senate  and  House  of  Repreeentaiives  of  the  United  States  in  Congress 
assemhledy  That  the  act  of  Congress  making  appropriations  for  the  support  of  the  Army 
for  the  year  ending  June  30, 1868,  and  for  other  purposes,  approved  March  2,  1867,  be, 
and  the  same  is  hereby,  so  amended  as  to  authorize  and  direct  the  Secretary  of  War  to 
order  the  commencement  of  the  work  on  the  bridge  over  the  Mississippi  River  at  Rock 
Island,  to  connect  the  said  island  with  the  cities  of  Davenport  aud  Rock  Island :  Pro- 
ridetlf  That  the  ownership  of  said  bridge  shall  be  and  remain  in  the  United  States ; 
and  the  Rock  Island  and  Pacific  Railroad  Company  shall  have  the  right  of  way  over 
imU\  bridge  for  all  purposes  of  transit  across  the  island  and  river,  upon  condition 
that  the  said  railroad  company  shall  pay  to  the  United  States:  first,  half  of  the  cost 
of  the  superstructure  of  the  bridge  over  the  main  channel,  and  half  the  cost  of  keep* 
ing  the  same  in  repair,  and  shall  also  build  at  its  own  cost  the  bridge  over  that  part  of 
the  river  which  is  on  the  east  side  of  the  island  of  Rock  Island,  and  also  the  railroad 
on  and  across  said  island  of  Rock  Island ;  and  upon  a  full  compliance  with  these  con* 
ditions  said  railroad  company  shall  have  the  use  of  said  bridge  for  the  purposes  of  free 
transit,  but  without  any  claim  to  the  ownership  thereof;  and  said  railroad  company 
shall  within  six  mouths  after  said  new  bridge  is  ready  for  use  remove  their  old  bridge 
from  the  river  and  their  raiiroad*track  from  its  present  location  on  the  island  of  Rock 
Island:  And  provided  further.  That  the  agreement  may  permit  any  other  road  or  roads 
Fishing  to  cross  on  said  bridge  to  do  so  by  paying  to  the  parties  then  in  interest  the 
proportionate  cost  of  said  bridge  and  securing  to  be  paid  its  proportionate  cost  of  keep- 
ing the  same  in  repair,  bnt  no  such  permission  to  other  roads  shall  impair  the  right 
hereby  granted  to  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company,  and  the 
tot«l  cost  of  said  bridge  shall  not  exceed  the  estimate  made  by  the  commissioners 
appointed  under  the  act  approved  June  twenty^seven,  eighteen  hundred  and  sixty-six : 
And  provided  also,  That  in  no  case  shall  the  expenditure  on  the  part  of  the  United  States 
exceed  one  million  dollars. 

'*  Skc.  2.  And  be  it  further  resolved.  That  in  case  the  Rock  Island  and  Pacific  Railroad 
Company  shall  neglect  or  fail  for  sixty  days  after  the  passage  of  this  resolution  to  make 
and  goarantee  the  agreetnent  specified  in  the  act  of  appropriation  aforesaid,  approved 
March  second,  eighteen  hundred  and  sixty'seven,  then  the  Secretary  of  War  is  hereby 
authorized  and  required  to  direct  the  removal  of  the  existing  bridge  and  to  direct  the 
eoostruction  of  the  bridge  aforesaid,  and  expend  the  money  appropriated  in  said  act ; 
and  the  said  Rock  Island  and  Pacific  Railroad  Company  shall  not  have,  acquire,  or 
enjoy  any  right  of  way  or  privilege  thereon,  or  the  use  of  said  bridge,  until  the  agree- 
ment aioresaid  shall  be  made  and  guaranteed  according  to  the  terms  and  conditions  of 
said  act  of  appropriation.  All  acts  or  parts  of  acts  inconsistent  with  these  resolutions 
are  hereby  repealed. 

'*  Sbc.  3.  And  be  it  further  resoltedf  That  any  bridge  built  under  the  provisions  of  this 
resolution  shall  be  constructed  so  as  to  conform  to  the  requirements  of  section  two  of 
an  act  entitled  'An  act  to  authorize  the  construction  of  certain  bridges  and  establish 
them  as  poet-roads^'  approved  July  twenty^fifth,  eighteenlhundred  and  sixty-six :" 

Now,  therefore,  for  the  purpose  of  carrying  into  full  effect  the  provisions  of  the  sev- 
eral laws  aforesaid,  aud  for  the  considerations  hereinafter  set  forth,  the  Chicago,  Rock 
Island  and  Pacific  Railroad  Company,  by  John  F«  Tracy,  Its  president,  who  is  duly 
anthorized  and  empowered  by  the  said  company  to  bind  the  same  hereunto,  hereby 
oovenants  and  agrees  with  the  United  States  of  America,  hereinafter  represented  in 
this  behalf  by  John  M.  Schofleld,  Secretary  of  War,  as  follows : 

First.  The  said  company  will,  at  ite  own  expense,  relocate  its  railroad-track  across 
tbe  island  of  Rock  Island,  upon  such  line  as  may  be  there  designated  by  the  Secretary 
of  War  in  pursuance  of  the  act  of  June  27, 1866,  above  cited ;  and  the  Secretary  of  War 
shall  grant  to  said  company,  upon  the  line  so  designated,  a  permanent  location  and 
right  of  way,  of  a  width  to  be  fixed  by  him,  with  sucn  quantity  of  land  to  be  occupied 
ftnd  held  by  tbe  company  for  railroad  purposes  as  may  be  necessary  for  the  convenient 
oonstmction  of  its  track  and  the  passage  of  its  trains ;  which  grant  shall  not  authorize 
tbe  company  to  erect  any  structures  upon  the  land  so  granted  except  the  railroad-tracks 
oeoessary  for  its  bnsiness,  nor  to  use  said  land  for  other  purposes  than  the  construction 
and  keeping  in  repair  of  its  necessary  tracks  and  the  passage  of  its  trains ;  and  the 
United  States  shall  have  the  right  to  connect  with  the  track  of  the  company  upon  said 
Island  such  side  tracks  as  may  be  desired  for  the  use  of  the  United  States,  and  at  such 
point  on  said  island  as  the  Ordnance  Department  may  select. 
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Second.  Said  company  will^  at  Its  own  cost,  construct  that  part  of  the  brid 
nect  the  island  with  the  cities  of  Davenport  and  Rook  Island,  which  is  on  th 
of  the  island ;  to  be  of  such  character  and  to  be  built  in  such  manner  as  shall 
upon  between  the  said  company  and  the  Secretary  of  War,  the  same  to  be 
as  soon  as  that  portion  of  said  bridge  on  west  side  of  the  island  is  complete 

Third.  The  company  shall,  on  the  lirst  day  of  January,  A.  D.  1872,  pay  t 
ernroeut  of  the  United  States  6ne-half  the  cost  of  the  superstructure  of  th 
of  said  bridge  which  is  to  be  built  by  the  Government  of  the  United  Statri 
main  channel  of  said  river :  Provided,  That  the  aggregate  cost  of  the  said  b 
not  exceed  twelve  hundred  and  ninety-six  thousand  two  hundred  and  ninet 
lars  and  eleven  cents,  the  estimate  of  the  same  made  by  the  commissioners 
nnder  the  act  approved  June  27,  1866:  And  prorided  further,  That  the  said  b 
be  completed  in  such  manner  as  to  afford  a  safe  and  proper  crossing  for  thi 
trains  of  said  company,  and  in  such  manner  that  the  railroad  of  said  compi 
connected  therewith  by  suitable  and  practicable  embankments,  before  the  ra< 
lat«d  to  be  paid  herein  by  said  company  to  the  United  States  shall  becom 
payable:  And  provided  further,  That  the  said  bridge  shall  be  built  upon  a  ] 
agreed  upon  between  the  said  company  and  the  Secretary  of  War ;  or,  in  ci 
ure  to  make  such  agreement,  the  point  in  controversy  shall  be  finally  dete 
one  competent  engineer,  to  be  appointed  by  the  Secretary  of  War,  and  one 
point-ed  by  the  said  company,  these  two  to  choose  a  third,  in  case  of  their  disi 
to  act  as  umpire. 

Fourth.  The  United  States  are  to  keep  said  bridge  in  repair,  and  the  saic 
agrees  to  forever  pay  one-half  of  the  cost  thereof,  from  time  to  time,  as  the 
accrue ;  but  the  sleepers  and  rails  are  to  be  put  down  upon  the  bridge  and  kef 
at  the  expense  of  the  railroad  company,  without  cost  to  the  United  States 
make  all  repairs  to  the  wagon-road  without  cost  to  the  company. 

Fifth.  The  said  company  agrees  to  relocate  the  track  across  said  island 
move  its  present  bridge  across  the  main  channel  of  said  river  west  of  said  isli 
six  months  after  the  completion  of  the  said  new  bridge  ready  for  use. 

In  witness  whereof,  these  presents  are  signed  by  the  Secretary  of  War,  oi 
the  United  States,  and  by  John  F.  Tracy,  president  of  the  Chicago,  Rook  1 
Pacific  Railroad  Company,  he  being  thereto  lawfully  authorized,  and  the  8> 
company  being  hereunto  affixed. 

[8KAL  OF  THE  WAR  DEPARTMENT,   U.   8.]  J.   M.   8CH0FIE 

J  SEAL  OF  THE  CHICAGO,   ROCK  ISLAND  )  JOHN  F.  TRCY 

)  AND  PACIFIC  RAILKOAD  CO.  )  President  Chicago,  Rock  In 

and  Pacific . 
Attest:  EBENEZER  CG 

Secretary  of  C,  R.  L  4^  P.  a 

An  act  of  Congress  approved  March  3, 1869^  appropriated 
for  the  constraction  of  the  bridge. 

During  the  year  1869  General  Rodman  made  carefal  survey 
bed  of  the  river,  measurements  of  the  velocity  of  the  current 
ent  stages  of  the  water,  and  determined  upon  the  sites  for  t 
ments  and  piers,  and  on  the  9th  of  June,  1869,  made  a  conti 
Messrs,  Harvey  &  Livesey  for  the  construction  of  the  masonr 

On  the  18th  of  March  General  Rodman  wrote  to  the  Chief  of  C 
and  requested  that  the  money  appropriated  for  the  bridge  ($70 
placed  at  his  disposal,  and  that  advertising  for  proposals  for  n 
&c.,  to  construct  the  bridge,  be  dispensed  with,  and  that  circuh 
be  addressed  to  the  principal  bridge-dealers  instead.  This  req 
made  in  order  to  save  the  time  that  would  be  consumed  in  ad^c 
which  wonld  perhaps  prevent  the  completion  of  the  bridge  da 
season.  He  also  requested  authority  to  employ  a  competent 
engineer. 

This  letter  was  laid  before  the  Secretary  of  War,  who  appro\ 
the  requests  made,  except  that  with  reference  to  omitting  to  s 
for  proposals. 

*  This  contract,  record  of  surveys,  aud  all  drawings  and  papers  relating  to  t 
were  tamed  over  to  the  Engineer  Department  by  General  Rodman  in  Jal 
obedience  to  an  order  of  the  Secretary  of  War,  and  have  not  been  retarued. 
therefore,  give  a  fall  acooant  of  the  work  done  to  prepare  for  the  construct 
bridge  before  the  work  was  turned  over  to  the  Engineer  Department. 
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By  referriDg  back  to  the  report  of  the  board  of  commissioners  and 
tbe  acts  of  Congress  based  npon  the  same,  it  will  be  seen  that  they  con- 
template the  construction  of  a  bridge  wide  enough  for  a  double-track 
railway,  and  the  placing  of  the  wagon-road  above  tbe  railroad,  and  limit 
positively  the  total  cost  of  the  bridge  (including  the  share  to  be  paid  by 
tbe  railroad  company)  to  oue  million  dollars. 

General  Rodman  found,  subsequently,  that  the  bridge  could  not  be 
built  as  proposed  with  the  amount  of  money  specified,  and  recommended 
a  change  of  plan. 

This  led  to  a  good  deal  of  correspondence  with  the  Chief  of  Ordnance 
and  the  Secretary  of  War,  and  as  it  is  believed  that  this  was  partially, 
if  not  wholly,  the  cause  of  the  transfer  of  the  bridge  construction  to  the 
Engineer  Department  subsequently,  much  of  this  correspondence  will 
be  given  here.  General  Bodman  wrote  to  the  Chief  of  Ordnance  on  this 
subject  on  May  26, 1869,  as  follows: 

Rock  Island  Arsknal, 

May  26,  1869. 

Sir  :  Tbe  commiasionera  appointed  under  the  acts  of  Coozress,  approved  April  19, 
1864,  and  June  27,  1866,  recommended  tbe  Gk>yeroment  to  built  over  tbe  main  channel 
of  the  river  an  iron  draw-bridge,  in  accordance  with  tbe  condition  prescribed  in  tbe 
act  of  Congress  of  July  25, 18^,  tbe  frame  to  be  of  proper  breadth  for  a  double  track, 
the  wagon  way  to  be  placeid  high  enough  to  leave  the  lower  chord  free  for  a  railroad- 
track. 

Tbe  Chief  of  Ordnance,  in  his  letter  to  the  Secretary  of  War,  dated  February  8,  1867, 
approved  the  recooimendations  of  the  commissioners  as  to  the  kind  and  character  of 
the  bridge.  The  act  of  Congress  approved  March  2,  1867,  appropriated  |200,0(  0  for 
the  erection  of  a  bridge  at  Kock  Island,  lUinois,  as  recommended  by  the  Chief  of 
Ordnance. 

The  joint  resolution  of  Congress  approved  July  20,  1868,  contains  the  following 
proviso:  **And provided  also^  That  in  no  case  shall  the  expenditure  on  the  part  of  the 
United  States  exceed  one  million  dollars.^' 

This  resolution  also  cites,  among  other  things  to  be  done  by  the  Chicago,  Rock  Island 
and  Pacific  Railroad  Co.,  to  entitle  them  to  the  right  of  way  or  transit  over  said  bridge, 
that  said  company  shall  pay  to  tbe  United  States  half  of  the  cost  of  the  saper- 
strocture  of  the  bridge  over  the  main  channel,  and  one-half  the  oost  of  keeping  tbe 
same  in  repair. 

Now,  I  am  in  doubt  as  to  whether  the  proviso  above  cited  means  that  the  outlay  of 
money  by  the  United  States,  in  the  construction  of  said  bridge,  shall  not  exceed  oae 
million  dollars,  or  that  the  cost  of  said  bridge  to  the  United  States,  after  said  company 
shall  have  paid  to  them  half  of  the  oost  of  the  superstructure  as  cited,  shall  not  exceed 
one  million  doUars. 

If  tbe  first  of  these  constructions  be  placed  upon  this  proviso,  it  will  exclude,  for 
want  of  funds,  the  possibility  of  constructing  the  bridge  wide  enough  for  a  doable 
railroad-track,  (see  sheet  of  estimates  herewith  inclosed,)  as  recommended  by  the 
commissioners;  nor  do  I  think  it  would  be  a  judicious  expenditure  of  public  money  to 
bnild  such  a  bridge,  even  if  we  had  the  fands  at  our  disposal. 

The  sheet  of  estimates,  above  referred  to,  compares  tbe  relative  cost  of  a  bridge  and 
wagon-road  approachos  with  single  tracks  for  railroad  and  wagon-road  above  railroad, 
with  the  same  bridge,  except  that  the  wagon-road  is  below  tbe  railroad  and  the  ap- 
proaches adapted  thereto.  Sheets  Nos.  1  and  2  of  drawings,  sent  by  this  day's  mail, 
show  the  method  of  approach  to  the  wagon-road  at  the  island  end  of  the  bridge,  tbe 
Davenport  end  being  of  the  same  character,  bat  with  about  eleven  feet  higher  sus- 
taining walls  and  embankments.  Plan  No.  1  shows  approach  to  wagon-road  above 
railroad,  and  plan  No.  2  to  wagon-road  below  railroad. 

It  will  be  seen  that  these  estimates  make  the  net  cost  1o  the  United  States  of  the 
bridge  with  wagon-road  below  railroad,  $43,794  less  than  when  tbe  wagon-road  is 
placed  above  the  railroad,  the  .United  States  having  to  construct  their  own  approaches 
to  wagon-road,  and  the  Chicago,  Rock  Island  and  Pacific  Railroad  Co.  to  construct 
only  tbe  approaches  for  railro^. 

The  wagon-road  below  railroad,  besides  being  cheaper,  will  be  much  more  sightly 
and  incomparably  more  convenient  in  itself,  and  will  also  enable  ns  to  pass  under  rail- 
road-track with  wagon  road  to  Rock  Island  City,  and  thus  avoid  crossing  main  track 
of  railtoad  on  the  island,  which  I  regard  as  a  very  important  consideration. 

Tbe  laws  above  cited,  if  strictly  construed,  require  that  the  wagon-road  should  be 
above  tbe  railroad,  and  the  railroad  co'y,  under  that  construction,  would  have  a  jnst 
ciaioa  against  the  United  States  for  the  oost  to  that  company  of  placing  their  railroad 
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above  the  wAgon-road,  in  excess  of  what  it  would  cost  them  to  place  it  under  the  wagon* 
road)  should  the  United  States  require  them  to  do  so. 

For  the  foregoiuf^  reasons  I  have  deemed  it  proper,  before  commencing  work  on  ei'ber 
of  the  three  plans  of  bridge,  to  lay  the  facts  in  the  case  befcre  the  proper  aathoritj, 
and  to  ask  for  «arly  instructions  as  to  which  plan  shall  be  adopted.  My  own  jadgaiei  t 
is  that  the  plan  with  single  track  for  railroad,  and  with  wagon-road  below  railroad,  is 
the  one  that  should  be  adopted. 

I  should  also  state  that  the  railroad  co'y,  through  their  chief  engineer,  have  expreaaed 
their  willingness  to  place  the  railroad  above  the  wagon-road,  provided  they  are  paid 
the  actual  extra  cost  of  so  doing. 

T.  J.  RODMAN, 
Lt  Col  Ordn.f  Brt,  Brig.  Gen'l 
Bvt.  M^or-Gen^l  A.  B.  Dyer, 

Chief  qf  Ordnance, 

The  following  are  the  abstracts  of  the  estimates  referred  to  in  the 
foregoing  letter : 

Eetimatee  made  by  LU  W.  P.  Butler* 

For  a  double-track  R.  R.  bridge  with  wagon^road  above  R.  R $1 ,  234, 525  00 

Less  1  cost  of  superstructure • 400,000  00 

Net  cost  to  the  U.  S 834,525  00 

For  a  single-track  R.  R.  bridge  with  wagon-road  above  R.  R 976, 085  OO 

Less  i  coat  of  superstructure. 300,000  00 

Net  cost  to  the  U.  8 678,085  00 

*  For  a  single-track  R.  R.  bridge  with  wagon-road  belote  R.R 934, 291  0(^ 

Less  i  cost  of  superstructure 300,000  OO 

Net  cost  to  the  U.  S 634,291  OO 

The  rest  of  the  correspondence  on  this  subject  is  copied  in  regalJt^ 
order,  without  remarks,  as  follows : 

[Telegram.] 

Chi(f  of  Ordnance  to  General  Rodman. 

Junk  10, 1869. 

Secretary  of  War  directs  that  bridge  must  be  built  according  to  the  plan  recont*' 
mended  by  Chief  of  Ordnance,  Fob'y  8,  1867;  total  cost  of  bridge  not  to  exceed  °^^ 
million  dollars.  If  it  cannot  be  constructed  for  this  sum,  the  fact  must  be  reported  3>^ 
unce. 

Ordnaxcb  Office, 

Waehington^  June  10, 1869. 
Bvt.  Gen^l  T.  J.  Rodman, 

ConCdgRock  Island  Arsenal: 

Sir:  Your  letter  of  26th  ulto.,  on  subject  of  railroad'-bridge,  was  submitted  totl^^ 
Secretary  of  War,  with  the  following  indorsement : 

**  The  recommendations  of  Bvt.  Br.  Gon*l  Rodman  are  concurred  in  by  this  bureaa^  » 
and  their  approval  by  the  Secretary  of  War  is  recommended,  if  warranted  by  law. 

"  The  reference  of  the  subject  to  the  Attorney-General,  for  his  opinion  as  to  the  prop^^ 
construction  of  the  acts  of  Congress^  referred  to  by  Bv.  Br.  Genl  Rodman,  is  earoedti^ 
requested. 

"An  immediate  decision  of  the  question  is  very  important 

The  Secretary  referred  the  question  to  both  the  Judge- Advocate-General  and  t^^ 
Attorney-General,  (copies  of  whose  opinions  are  transmitted  herewith.)  Upou  ^}^^ 
receipt  of  these  opinions  the  Secretary  of  War  returned  the  papers  to  this  office  wit^^ 
the  following  instructions  indorsed  thereon : 

"  Respectfully  returned,  by  order  of  the  Secretary  of  War,  to  the  Chief  of  Ordnanc^' 
inviting  attention  to  the  accompanying  opinion  of  the  Judge-Advocat^-General,  cotJ^ 
curred  in  by  the  Hon.  Attorney-General,  from  which  it  appears  that  the  bridge  mu»* 

*  Th«  bridge  was  fioftlly  bailt  with  the  chauge  of  plau,  as  reooinmeuded  by  Geu*l  Hoduiao,  and  QO^^ 
abont  165,000  more  than  this  estimate. 
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be  built  according  to  the  plan  recommended  by  the  Chief  of  Ordnance  on  the  8th  Feb- 
ruary, 1867,  and  that  the  total  cost  of  ench  bridi^e  mnst  not  exceed  one  million  dollars, 
irrespective  of  any  amount  which  may  be  re-imbursed  to  the  U.  S.  by  any  railroad  com- 
pany for  the  right  of  way  over  said  bridge,  as  provided  by  law. 

'*  If  it  be  impracticable  to  construct  the  prescribed  bridge  for  the  sum  named,  imme- 
dlAte  report  of  the  fact  will  be  made  to  the  Secretary  of  War. 

"E.  D.  TOWNSEND, 

All  of  which  information  is  communicated  for  your  government  in  the  premises. 

Reepectfdlly,  yonr  obed't  serv't, 
By  order :  T.  J.  TREAD  WELL, 

Bv,  Lt  Col  <f  Maj,  Ordn. 

War  Department, 
Bureau  of  Military  Justice, 

Washingtont  D.  C,  Ji/ne  4,  1869. 
Respectfolly  returned  to  the  Secretary  of  War. 

The  two  material  questions  which  appear  to  me  to  be  raised  by  the  accompanying 
communication  of  Gen'l  Rodman  to  the  Chief  of  Ordnance  are — 

Iftt.  Whether  the  military  authorities  are  at  lijjerty  to  depart,  in  the  construct  i«>n  of 
the  bridge,  from  the  plan  prescribed  in  the  statute  on  the  subject  of  March  '2,  lr;iJ7. 

2d.  Whether  Congress,  in  providing,  by  the  joint  resolution  of  July  20,  186H,  that  in 
no  cbse  the  expenditure  on  the  part  of  the  United  St-ates  shall  exceed  one  million  dol- 
Imb,  meant  (to  cite  the  language  of  Geii'l  Rodman)  "  thsit  the  outlay  of  money  by  the 
Unit«d  States  in  the  construction  of  said  bridge  shall  not  exceed  one  million  dollars,"  or 
that  the  cost  of  said  bridge  to  the  United  States,  after  "the  railroad  company"  shall 
bave  paid  to  them  "half  tie  cost  of  the  superstructure,"  (required  by  the  same  resolu- 
tion to  be  paid  by  the  company  in  order  to  entitle  them  to  the  right  of  way  and  transit) 
^' shall  not  exceed  one  million  dollars." 

Ut.  As  to  the  first  question,  I  am  very  clear  that  the  executive  department  of  the 
Government  has  no  authority  whatever  to  depart  from  the  plan  for  the  bridge  estab- 
lished by  the  statute.  This  plan  was  that  recommended  by  the  Chief  of  Ordnance  in 
the  terms  set  forth  in  the  letter  of  Gen'l  Rodman.  In  formally  adopting  this  recom- 
mendation and  appropriating  a  specitic  sum  for  the  erection  as  recommended,  Congress, 
"Which  alone  was  empowered  to  authorize  such  erection  at  all,  has  prescribed  condi- 
tions which  the  department  or  officers  charged  with  the  work  can  clearly  have  no  right 
w  privilege  to  depart  from.  These  conditions  are  the  expenditure  of  no  more  than  the 
stated  appropriation,  and  a  compliance  with  the  prescribed  plan  in  the  construction, 
and  without  further  authority  from  Congress  itself  no  additional  public  funds  can  be 
l^d  ont  upon  the  work,  nor  can  the  plan  be  modified  in  any  essential  particular. 

^-  As  to  the  second  question,  lam  equally  clear  that  it  was  the  intention  of  Congress 
to  provide  that  the  sum  of  one  million  dollars  should  be  the  absolute  limit  of  the  entire 
*j^nditnre  on  the  part  of  the  Government,  without  reference  to  the  amount  required 
to  he  paid,  and  which  might  thereafter  be  paid  by  the  company  as  a  consideration  for  the 
frant  of  the  right  of  way.  Under  the  present  legislation,  therefore,  no  estimate  of  the 
^ork  can,  in  my  opinion,  properly  be  made  and  acted  upon,  which  contemplates  in  any 
event  a  greater  total  outlay.  But,  it  seems  to  me,  at  the  same  time,  that  the  question  of 
the  construction  of  the  joint  resolution  is  one  which  the  military  officers  of  the  Govern- 
ment are  not  called  upon  to  determine  at  this.period.  These  officers,  under  the  interpre- 
tation which  I  have  given  to  the  act  of  1867,  are  confined  to  a  certain  work,  according  to 
*  prescribed  plan,  and  are  empowered  in  that  work  to  expend,  for  the  time  being,  a 
certain  sum.  Thus  limited,  they  can  have  no  occasion  to  decide  upon  the  proper  mean- 
''K  of  g  statute  which  concerns  in  £0  manner  the  work  as  at  present  marKcd  out.  By 
^'^^  the  expenditure  for  the  completed  structure  at  one  million  dollars.  Congress  has 
|*Jtricted  itself  and  future  Congresses  to  appropriations  which  shall  not  exceed  this 
^[y  and  while  this  restriction  may  of  course  be  removed  by  future  legislation,  the 
nsideration  of  this  question  by  the  executive  branch  of  the  Government  would  ap- 
pear to  be  at  this  time  premature  ;  the  subject  being  altogether  outside  of  its  present 
P  o^mce,  which  is  to  proceed  with  the  work  according  to  the  plan  prescribed  and  with 

^j^nce  to  the  appropriation  authorized, 
bn  '^  is  indeed  a  further  question  raised  by  the  papers,  upon  which,  however,  this 
'can  would  not  be  competent  to  report.  From  the  inclosed  estimates,  it  would  ap- 
r*'  to  be  the  opinion  of  the  officers  charged  with  the  work,  that  if  the  plan  should  be 
Patted  from  in  a  certain  essential  particular  there  would  be  saved  to  the  Govern- 
^^t  a  large  sum.  "Whether,  in  view  of  this  very  considerable  saving,  the  Secretary 
■  ^  ar  will  deem  it  proper  to  suspend  the  work  altogether  until  Con^^ress  shall  anthor- 
j^  the  proposed  modification,  is  a  matter  which  must  remain  within  bis  discretion, 
*^**  opon  which  I  do  not  feel  called  wpou  or  qualified  to  advise. 

J.  HOLT, 
Judge-Advooate-Oeneral. 

10  OBD 
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Attorney-Genekal's  Office, 
Washingtonf  June  9, 1 

SiK :  Your  letter  of  June  9, 1869,  asking  my  opinion  in  regard  to  the  constmctioa 
the  acts  of  Congress  providing  for  the  erection  of  a  bridge  at  Rock  Island,  Illinois,  a 
inclosing  the  opinion  of  the  Judge- Advocate-General,  dated  June  4,  1869,  is  reoei? 
at  this  office. 

Without  stating  in  detail  the  reasons  upon  which  my  opinion  is  founded,  I  will  mei 
say  that  I  concur  substantially  in  the  opinion  given  by  the  Judge-Advooate-Gene] 
1  do  not  think  there  is  any  authority  in  law  for  your  Department  to  proceed  with  t 
erection  of  any  other  bridge  than  the  one  *' recommended  by  the  Chief  of  Ordnan 
referred  to  in  the  act  of  March  2, 1867.    Nor  do  I  think  that  Congress  ever  anthori 
the  expenditure  by  the  United  States  for  the  bridge  of  more  than  one  million  doll&.> 
without  reference  to  the  amount  to  be  refunded  by  the  railroad  company. 
Very  respectfully,  your  obed't  serv't, 

E.  R.  HOAR, 
Attomey-GenGTo^^ 
Hon.  John  A.  Rawlins, 

Secretary  of  War. 

The  opinion  of  the  Judge-Advocate-General,  transmitted  with  your  letter,  is  herewith 
returned. 

[Telegram.] 

General  Rodman  to  Chief  of  Ordnance j  date  June  11,  1869. 

Acknowledges  receipt  of  telegram  of  10th  inst.  States  that  a  bridge  wide  enoaeh 
for  a  double  track,  and  high  enough  for  a  wagon-road  above,  cannot  be  completed  for 
one  million  dollars.    Refers  to  his  letter  of  May  26,  and  accompanying  estimate. 

[Telegram.] 

Chief  of  Ordnance  to  General  Rodman f  date  June  11,  1869. 

Wishes  to  know  upon  what  basis  are  calculations  made ;  and  if  they  cannot  be 
reduced  so  as  to  come  within  the  law. 

[Tele^am.] 

(reneral  Rodman  to  Chirf  of  Ordnance,  date  June  11,  1869. 

Estimate  is  based  upon  calculations,  and  I  think  it  cannot  be  reduced. 
The  wagon-road  ought,  by  all  means,  to  be  below  railroad. 

General  Rodman,  in  a  letter  to  the  Chief  of  Ordnance,  dated  June  15) 
1869,  wrote  as  follows : 

Without  calling  in  question  the  soundness  of  the  opinion  of  these  learned  gentle- 
men, (the  Judge-Advocate-General  and  Attorney-General,)  it  is  clear  to  my  minajfrom 
all  legislation  that  has  been  had  on  the  subject,  that  Congress  intended  that  a  rail  »Q^ 
wagon  road  bridge  should  be  constructed  across  the  Mississippi  River  at  this  point* 
Congress  could  not,  therefore,  have  intentionally  prescribed  the  kind  and  character  of 
the  bridge,  and  then  limited  its  cost  to  a  sum  that  would  not  build  it ;  and  since  the 
sum  to  which  the  cost  of  the  bridge  has  been  limited  will  build  a  single-track  bridge* 
with  the  wagon-road  below,  and  such  a  bridge  will  better  promote  the  public  interest 
than  the  one  prescribed,  it  appears  to  me  that  the  Executive  could  hardly  be  ohargod 
with  a  violation  of  law  in  adopting  a  construction  which  would,  under  the  several  acts 
(•f  Congress  on  the  subject,  be  pracrticable,  instead  of  being  a  nullity.  I  simply  sagj^^ 
this  for  your  consideration,  and  respectfully  request  your  further  and  early  instraotioo. 

Contracts  for  stone  have  been  made  and  stone  is  being  delivered,  but  piers  *Q^ 
abutments  canuot  be  built  until  the  kind  of  bridge  that  is  to  rest  upon  them  is  kno^* 

[Telegram.] 

Chief  of  Ordnance  to  General  Rodman,  date  June  18, 1869«  | 

No  departure  from  recommendation  of  commissioners  as  t^  character  of  bridge 
allowable  without  authority  of  Congress. 

[Telegram.] 

Secretary  of  War  to  Chief  of  Ordnance,  date  June  29,  1869. 

Bridge  must  be  built  according  to  plans  submitted  to  Congress  by  the  oonunission* 
ers ;  cost  not  to  exceed  one  million  dollars. 
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[Telegram.] 

General  Rodman  to  Chief  of  Ordnanoef  date  June  30,  1869. 

proceed  to  constract  the  piers  of  proper  dimoDBions  for  a  doable-track  bridge, 
iiherwise  ordered. 

Ckirf  of  Ordnance  to  General  Bodmanj  date  July  9,  1869. 

M  copy  of  order  from  tbe  Secretary  of  War,  transferring  the  constraction  of 
;e  from  the  Ordnance  to  the  Engineer  Department. 

)edieQce  to  the  foregoing  order,  all  drawings,  surveys,  plans,  con- 
and  other  papers  relating  to  the  constraction  of  the  bridge  were 
e  turned  over  to  Major  G.  K.  Warren,  Engineer  Department, 
t  Major-Greneral,  XJ.  S.  A.) 

iral  Eodman  had  bestowed  a  great  deal  of  time,  labor,  and 
\  upon  the  work  of  procuring  the  construction  of  the  bridge,  and 
presented  many  difficulties  and  great  obstacles  to  be  overcome 
le  first. 

history  of  the  ^bridge  matter  has  shown  that  a  powerful  railroad 
oy  had  acquired  with  much  trouble  a  right  of  way  across  the 
had  built  with  great  expense  their  bridges  to  tbe  island,  and  em- 
eut  and  roadway  across  the  island,  and  had  the  whole  in  success- 
L  remunerative  operation.  It  was  no  easy  task  to  get  this  com- 
0  consent  to  bear  the  expense  of  tearing  up  and  removing  all  of 
DStruction,  to  incur  the  cost  of  building  a  new  line  of  road  across 
knd,  to  pay  part  of  the  cost  of  the  new  bridges,  and  relocate  its 
through  the  city  of  Davenport,  involving  the  cost  of  a  new  right 
r,  heavy  embankments,  new  depot-buildings,  and  bridges  over 
.  The  work  had  to  be  accomplished  through  the  instrumentality 
the  power  of  Congress,  and  it  is  not  easy  to  obtain  through  Con- 
the  successful  accomplishment  of  a  work  harassed  and  pulled 
It  ways  by  so  many  conflicting  interests  as  operated  in  this  case, 
ilarly  when  it  involved  the  procurement  of  an  appropriation  for 
e  a  sum  of  money  (one  million  dollars)  as  this  work  required. 
8  of  influence  interested  in  the  building  of  the  arsenal,  while  they 
ed  freely  the  desirableness  and  importance  of  building  the  bridge 
locating  the  railroad,  deemed  it  simply  impossible  that  it  could 
summated.  This  had  all  been  accomplished,  and  mainly  through 
rsistence,  ability,  and  hard  work  of  General  Rodman.  The  plans 
work  were  completed,  and  only  the  pleasant  task  of  building  the 
was  left  to  be  done.  General  Bodman  was  deeply  interested  and 
reat  pride  in  the  work,  and  its  transfer  to  other  officers  was  a 
i  blow  to  him.  I  believe  it  has  never  been  supposed  by  any  one 
e  Engineer  Department  was  instrumental  in  procuring  the  trabsfer. 
►ctober,  1869,  General  Warren  made  a  report  to  the  Chief  of  Engi- 
stating  the  kind  of  bridge  he  proposed  to  build,  the  location  of 
iw  and  other  piers,  and  located  the  draw  at  the  island  edge  of  the 
.  This  was  contrary  to  the  original  plan,  which  located  the  draw 
le  channel  near  the  middle  of  the  river. 

sral  Bodman  wrote  to  the  Chief  of  Ordnance  on  the  subject,  as 
i: 

Rock  Island  Arsenal,  Nov^r3,  1869. 
ma  A.  B.  Dtbr, 
kief  of  Ordnance,  Washington,  D.  C%: 

[  have  the  honor  to  inclose  herewith  a  copy  of  a  map  showing  the  location ^ 
rail  and  wagon  road  bridge  between  Bock  Island  and  the  city  of  Davenport, 
m  extract  from  the  report  of  General  G.  K.  Warren  relative  to  said  bridge, 
which  were  kindly  famished  me  by  General  Warren, 
rill  see  by  reference  to  these  papers  that  General  Warren  has  not  changed 
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the  location  or  positiou  of  the  bridge  as  selected  by  me.    He  has  shortened  the  bridge^ 
as  stated  in  his  report,  but  at  the  expense  of  the  water-way  at  high  water,  where  it  i»    1 
most  needed ;  however,  his  calculations,  comparing  the  water-ways  of  the  old  and  new 
bridges,  indicate  that  the  new  bridge  will  diminish  the  obstruction  to  Davigaiion 
offered  by  the  old  one  in  this  respect,  though  not  to  the  same  extent  that  the  location 
of  the  north  abutment,  as  proposed  by  me,  would  have  done.    It  will  also  be  seen 
that  General  Warren  locates  the  draw-pier  so  that  one  end  of  the  draw,  when  closed, 
will  rest  upon  the  island  abutment.    I  had  intended  to  place  one  span  of  not  leas  than 
250  feet  between  the  island  shore  and  the  draw,  and  another  span  of  the  same  length 
contiguous  to  the  other  end  of  the  draw,  and  thus  comply  with  the  second  section  of 
the  act  of  July  25, 1866,  relative  to  the  construction  of  bridges,  and  better  aecnretb© 
seclusion  of  the  island,  and  better  adapt  it  to  the  purpose  for  which  it  has  been  set 
apart.    General  Warren  correctly  stales  my  objections  to  locating  the  draw  coDtigaoo» 
to  the  island  shore  ;  but  he  does  not  seem  to  attach  to  them  the  weight  and  iiuportanoe 
to  which,  in  my  judgment,  they  are  entitled.    The  bay,  just  above  the  site  of  tb© 
island  end  of  the  proposed  bridge,  is  the  only  suitable  site  for  a  wharf  or  steamboat 
landing  on  the  lower  half  of  the  island.    The  extreme  lower  end  of  the  island,  the 
point  referred  to  by  General  Warren  as  a  suitable  site,  is,  in  my  judgment,  entirely 
unsuitable  for  a  landing;  the  shore  at  this  point  being  an  almost  vertical  ledge oi 
rocks,  and  from  ten  to  twelve  feet  above  high  water,  and  a  sand-bar,  which  is  bare  &^ 
stages  of  water  some  feet  above  low  water,  lies  just  below  it,  and  the  embankment©^ 
which  the  railroad  track  will  cross  the  island  will  be  about  12  feet  high,  and  rat 
parallel  with  the  shore  and  fifty  to  one  hundred  feet  from  it,  and  between  it  andtb< 
receiving  and  issuing  store-house,  thus  cutting  off  access  to  this  shore,  except  at  it:^ 
two  extremities. 

Now,  suppose  the  arsenal  and  armory  completed,  and  in  full  operation  in  time  o 
war ;  there  may  be  lying  at  this  wharf,  in  the  bay  above  referred  to,  receiving  an* 
discharging  Government  freight,  anywfiere  from  one  to  ten  steamboats,  which  wil 
certainly  interfere  with  the  passage  of  boats  between  the  draw-pier  and  tho  island 
shore,  and  thus  leave  practically  but  one  passage  through  the  draw.  Again,  with  tt»' 
boats  receiving  and  discharging  freight  as  above,  suppose  a  steamer  attempting  "t^' 
drop  down  through  the  draw  by  attaching  a  line  to  the  island  shore  above  them,  "» 
could  not  but  interfere  with  their  operations  and  give  rise  to  trouble;  and  in  tl* 
absence  of  all  boats  from  the  wharf,  to  have  passing  boats  land  upon  the  island  sue? 
characters  as  are  generally  found  among  boats^  crews,  and  whom  it  would  be  necessax" 
to  put  ashore  in  dropping  down  through  the  draw  as  above  described,  would  belial^l 
to  originate  trouble  between  them  and  the  island  guard,  and,  in  great  measure,  ^ 
destroy  that  seclusion  so  necessary  for  an  arsenal  and  an  armory,  and  on  account  ^ 
which  seclusion,  to  a  great  extent,  the  island  was  selected  and  set  apart  for  its  pre«e«3 
OSes.  Besides  it  would  be  an  easy  matter  to  accomplish  the  dropping  down  of  boat"^ 
as  above  described,  by  building  a  pier  at  a  proper  distance  above  the  new  bridge,  ao 
between  the  channel  of  the  river  and  the  island  shore,  with  facilities  for  attachic^ 
boats  by  lines  thereto.  These  reasons  are  to  my  mind  conclusive  that  there  should  t 
one  span  at  least  of  the  bridge  between  the  island  and  the  island  end  of  the  draw. 

General  Warren  names  these  positions  for  side  or  foot-passenger  ways  on  the  bridg^^ 
one  on  upper  chord  and  one  on  lower  chord,  but  inside  of  trusses,  and  one  on  low  ^ 
chord  and  outside  of  trusses.  The  first  of  these  is  to  my  mind  the  worst,  and  wonl'* 
in  midsummer  and  in  winter,  from  the  necessity  of  ascending  an^  descending  a  fig^ 
of  stairs  33  feet  high,  that  may  be  covered  with  snow  or  ice,  and  the  liability  toei 
counter  the  steam,  smoke,  and  cinders  from  passing  locomotives  below,  be  so  inc(^3 
veuient,  dangerous,  and  uncomfortable,  as  to  render  it  virtually  useless,  except  in  c»^ 
of  necessity. 

Of  the  other  two,  the  one  outside  the  trusses  is  decidedly  the  best,  and  shonld  "■ 
adopted,  and  the  sidewalks  made  not  less  than  six  feet  wide.    Nor  do  1  think  thero»^ 
way  should  be  less  than  twenty  feet  in  the  clear.    My  idea  has  been,  and  still  is,  tl» 
the  objects  which  the  Government  had  in  view  in  building  this  bridge  were,  l8t,tobc^ 
ter  adapt  Rock  Island  to  the  pur^wee  for  which  it  has  been  set  apart,  and,  2d,  to  remo^* 
as  far  as  practicable  and  comnatible  with  this  first-named  object,  the  obstruction 
offered  to  navigation  by  the  old  railroad-bridge  at  this  place.    Nor  do  1  think  tl» 
either  of  these  objects  should  be  lost  sight  of  or  abandoned  in  the  construction  pf  tt^ 
bridge  for  the  sake  of  saving  a  few  thousand  dollars.     If  it  is  worth  doing  at  all  it 
worth  doing  properly. 

I  have  written  this  paper  not  for  the  pur]>06e  of  criticism  or  finding  fault  with  (k^ 
eral  Warren's  plans,  for  he  has  been  most  courteous  towards  me,  and  our  relations  €* 
most  friendly,  but  because  I  am  in  charge  of  ^ordnance  interests  here,  and  feel  it  to 
my  duty  to  give  the  Government  the  benefit  of  my  views  on  this  subject,  should  tl» 
be  deemed  worthy  of  consideration. 
Very  respectfully, 

T.  J.  RODMAN, 
Lt  Col.  Ordn,,  C(md'^' 
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This  letter  was  referred  to  the  Secretary  of  War  by  the  Chief  of  Ord- 
ance,  with  the  following  indorsement : 

Respectfully  submitted  to  the  Secretary  of  War,  whose  attention  is  invited  to  the 

news  and  suggestions  given  by  General  Rodman,  whose  long  and  careful  study  of  the 

question  of  so  locating  the  bridge  as  best  to  promote  the  objects  contemplated  and 

iipressed  by  Congress  in  the  acts  approved  April  19,  1864,  and  June  27, 1866,  is  worthy 

of  careful  consideration.    The  act  of  April  19,  1864,  authorizes  the  Secretary  of  War  to 

takn  and  bold  full  and  complete  possession,  on  behalf  of  the  United  States,  of  all  the 

hod  and  shores  of  the  island  of  Rock  Island,  to  be  held  and  kept  as  a  military  reser- 

TatioD  by  the  War  Department,  upon  which  shall  be  bailt  and  maintained  an  arsenal. 

for  the  coDslraction,  deposit,  and  repair  of  arms  and  munitions  of  war,  and  such  other 

military  establishments  as  have  been,  or  may  be,  authorized  by  law  to  be  placed 

thereon,  in  connection  with  such  arsenal.    The  act  of  June  27,  1866,  authorizes  the 

Secretary  of  War  to  change,  iix,  and  establish  the  position  of  the  railroad-bridge  across 

the  Mississippi  River,  so  as  best  to  accord  with  the  purpose  of  the  Government  in  its 

occupancy  of  said  island  for  military  purposes. 

It  18  very  clear  that  the  intention  of  Congress  was  that  the  bridge  should  be  so 
located  as  best  to  promote  the  interests  of  the  Ordnance  Department,  and  any  location 
which  woald  affect  injuriously  those  interests,  unless  absolutely  necessary,  would  be 
cootrary  to  the  intentions  expressed  by  Congress. 

This  letter  was  returned  to  the  Chief  of  Ordnance  with  the  following 
iDdorsement  by  the  Secretary  of  War : 

The  Secretary  of  War  does  not  concur  in  the  views  expressed  herein. 

The  position  of  the  draw  as  fixed  requires  vessels  going  down  stream 
to  make  rather  a  sharp  turq  around  a  point  of  the  island  shore  above 
in  order  to  enter  the  draw  opening,  and  some  accidents  have  occurred 
from  vessels  striking  the  draw-pier  and  rocky  shore  of  the  island.  This 
defect  may  be  partially  overcome  by  the  constructions  to  be  placed 
above  the  piers  for  that  purpose,  under  an  act  of  Congress  passed  during 
its  present  session,  as  follows  : 

AN  ACT  making  appropriations  for  sandry  civil  expenses  of  the  Government,  for  the  fiscal  year  end* 
iog  Jane  thirtieth,  eighteen  hundred  and  seventy -eight,  and  for  othor  pnrposes. 

ikit  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
^ongrmatsembledf  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
tadred  and  seventy -eight,  namely  : 

1  J^J*^^^*  ^he  piers  at  the  draw  of  the  bridge  across  the  Mississippi  River  at  Rook 
Island,  Illinois,  owned  by  the  United  States,  by  the  erection  of  booms,  to  be  expended 
^uer  the  direction  of  the  Secretary  of  War,  fifteen  thousand  dollars,  and  the  Chicago, 
«<>ck  lalaad  and  Pacific  Railway  Company  is  required  to  refund  to  the  Treasury  of 
»De  United  States  one-half  the  said  sum,  and  the  Secretary  of  the  Treasury  is  hereby 

<linfcted  to  enforce  this  condition. 

*  •  #  «  •  •  • 

proved  March  3,  1877.  ^  . 

'^be  following  resolntion  of  Congress  was  subsequently  passed,  and 
approved  March  25,  1870 : 

Public  Resolution  No.  29. 

JOINT  RESOLUTION  in  relatioD  to  the  constmctioD  of  the  Bock  Island  bridge. 

/^  it  resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 

<>^€%$  oBBembled,  That,  in  the  construction  of  the  bridge  heretofore  authorized  by 

**"gre88,  across  the  Mississippi  River,  between  Kock  Inland  and  the  cityofDaven- 

jj^.j '  ^he  Secretary  of  War  shall  have  power  to  construct  the  same  for  a  single-track 

"road  ouly^  and  to  plaice  the  wagon-road  below  the  railroad  track,  as  recommended 

Jth    ^^}^^  ^^  Engineers :  Provided,  That  in  no  case  shall  the  expenditure  on  the  part 

^^  United  States  exceed  one  million  dollars. 

^^  i8  not  deemed  expedient  or  necessary  to  give  a  history  of  the  con- 
^^^action  of  the  bridge  while  in  charge  of  the  Engineer  Department. 
^•^'i  reports  on  the  subject  have  been  made  to  the  Chief  of  Engineers  in 
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the  annual  reports  of  the  officer  in  charge  of  the  work,  and  have  been 
published  in  the  annual  reports  of  the  Chief  of  Engineers. 

As  stated  heretofore,  the  work  of  construction  was  turned  over  to  the 
Engineer  Department  in  July,  1869.  The  bridge  was  not  completed  and 
turned  over  to  the  commanding  officer  of  the  arsenal  until  February, 
1873. 

The  bridge  is  constructed  as  follows,  (see  map  on  plate  VI :) 

DESCRIPTION  OF  THE  BRIDOE. 

The  total  length  of  the  bridge  is  1,550  feet  and  6  inches,  divided  iuto 
five  spans  and  one  draw,  as  follows :  Beginning  at  the  north  end,  tl^^ 
first  span  is  260  feet  long;  the  second,  third,  and  fourth  are  each  23^ 
feet  long;  the  fifth,  260 feet  and  6  inches  long;  aud  the  total  length o^ 
the  draw  is  368  feet.    There  is  also  a  shore  span  at  each  end  to  carr 
the  railroad  over  the  approaches  to  the  wagon-road.    The  span  at  tli 
north  or  Davenport  end  is  197  feet  long,  and  the  one  at  the  south  (^ 
island  end  is  100  feet  and  8  inches  long,  making  the  total  length  of  th 
bridge,  including  the  shore  spans,  1,848  feet  and  2  inches. 

The  draw  is  double,  rests  on  a  center  pier,  and  gives,  when  open,cle&^— ^ 
water-ways  between  the  draw-pier  and  the  adjacent  north  pier  on  on 
side  and  the  draw-pier  and  south  abutment  on  the  other  side  of  162 
each.    The  draw-rests  for  the  ends  of  the  draw  when  open  are  of  masonrj 
and  the  spaces  between  these  and  the  draw-pier  are  filled  with  timbe- 
oribs. 

The  plan  dimensions  of  the  piers  (except  the. draw-pier)  are  at  the  to 
each  7  feet  wide  by  43  feet  6  inches  long,  and  at  the  bottom  the  width 
range  from  10  feet  to  13  feet  6  inches,  and  the  lengths  from  65  feet  to  7< 
feet.    The  down-stream  ends  of  the  piers  are  circular,  and  the  up-streai 
ends  have  sharpened,  sloping  cut-waters  covered  with  boiler-plate  iro 
The  heights  of  the  piers  from  the  foundations  range  from  25  feet  to 
feet.    The  clear  height  of  the  bridge  above  high  water  is  13  feet  *3 
inches.* 

The  superstructure  of  the  main  bridge  is  a  double-system  Whipple 
truss,  with  vertical  main  posts,  and  has  two  decks. 

The  wagon-road  is  on  the  lower  and  the  railroad  on  the  upper  decl^  ^ 
The  clear  height  between  the  wagon-road  and  the  upper  deck  is  12  fed* 
and  6  inches,  and  the  clear  height  between  the  rails  of  the  railroad  an  ^3 
the  top  bracing  is  17  feet.  The  total  height  of  the  truss  from  the  topf^' 
piers  to  the  top  bracing  is  37  feet  aud  2  inches.  The  width  from  ceu 
to  center  of  the  side  chords  is  19  feet  and  6  inches,  aud  the  clear  width 
the  wagon- way  is  16  feet  and  4  inches.  The  footwalks  are  outside  of  t 
side  chords.  The  wrouglitiron  Phcenix  column  is  used  for  the  pos 
and  top  chords,  and  flat  iron  bars  for  ties.  The  upper  or  railroad  de(5^ 
is  constructed  as  follows :  Fifteen-inch  wrought-irou  z-beams  cross  fro 

*  The  hi^h  water  referred  to  here  is  Datural  high  water.    The  river  at  this  point    *^ 
subject  to  ice-gorges  when  the  ice  is  breaking  up  in  the  spring,  and  at  such  times  t'*^^ 


river  may  rit^e  several  feet  above  natural  high  water ;  at  such  times  the  nnasual  bei^ 
is  not  maintained  many  hours — very  rarely  as  long  as  twenty-four  hours.    Then  ll^^ 
gorge  breaks  or  partially  gives  way  and  the  river  falls  to  or  toward  its  natural  ler^*' 
These  gorges  are  formed  and  broken  generally  many  times  in  each  season,  and  so**^' 
times  two  or  three  times  in  one  day.    The  conformation  of  the  river  below  the  brid^f^ 
is  favorable  for  the  formation  of  gorges,  and  the  consequent  rise  and  fall  of  the  ^'^^^ 
usually  occurs  at  the  bridge.     It  is  not  sufficient  to  cause  any  apprehension  for  'li*'® 
safety  of  the  bridge,  but.  in  one  extreme  case  the  river,  or  rather  the  ice  on  the  riv«^* 
rose  to  within  a  few  feet  of  the  bottom  of  the  bridge,  and  considerable  quantities  of  ^^^ 
were  pushed  up  on  top  of  the  piers. 
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post  to  post  of  the  side  chords  and  are  riveted  into  the  posts.  Wooden 
stringers  are  suspended  ander  these  beams,  and  on  these  are  laid  15- 
incb  wooden  beams  or  floor-joists,  so  that  the  wooden  beams  are  con- 
tained between  the  same  horizontal  planes  that  contain  the  tops  and 
bottoms  of  the  iron  beams. 

The  wooden  joists  for  the  lower  deck  rest  on  double-channel-bar  string- 
ers, which  take  the  main  piers  of  the  bottom  chord  and  are  supported 
by  them.  e^^^ 

The  shore  spans  to  carry  the  railroad  over  the  approaches  of  the  bridge 
are  the  single-system  Pratt  truss. 

The  superstructure  was  erected  by  tHe  Baltimore  Bridge  Company, 
aii<i  the  iron-work  was  manufactured  by  the  Phoenix  Company.  The 
drsiw  is  swung  by  two  vertical  hydraulic  jacks  operated  by  steam-power. 
On  the  upper  end  of  the  piston  of  each  hydraulic  cylinder  is  a  pulley 
over  which  passes  a  wire  rope,  one  end  of  which  is  fastened  to  the  draw 
and  the  other  to  the  draw-pier.  A  proper  direction  for  the  ropes,  between 
tlieir  fiastened  ends  and  the  top  of  the  pistons,  is  maintained  by  these 
pnlleys.  One  piston  rises  to  open  the  draw  and  the  other  to  close  it,  and 
eAoh  piston,  when  the  other  is  moving  the  draw,  is  used  to  check  and 
stop  the  motion  when  necessary.  A  full  description  of  this  machinery 
w-ill  be  given  in  another  chapter  describing  alterations  that  have  been 
made  in  it. 

The  construction  of  the  bridge  was  in  charge  of  Col.  John  N.  Macomb, 
United  States  Engineers,  and  his  assistants.  Capt.  Amos  Stickney  super- 
vised directly  the  construction  of  the  masonry,  and  Capt.  W.  H.  H.  Ben- 
yanrd  that  of  the  superstructure. 

The  bridge  is  one  of  the  strongest  and  best  in  the  United  States. 
Some  minor  defects  in  its  construction  are  as  follows : 

The  clear  width  of  the  roadway  is  rather  limited  for  a  double  roadway, 
^ide  loads  of  various  kinds  cannot  be  allowed  on  the  bridge,  and  gen- 
erally the  width  is  not  sufficient  for  ease  and  comfort  in  driving. 

The  floor-beams  and  stringers  of  the  upper  deck  are  of  wood.  When 
the  wood  decays  the  cost  of  tearing  up  to  replace  the  beams  will  be  con- 
wderable,  and  the  disuse  of  the  bridge  during  the  considerable  time 
Quired  for  the  repairs  will  be  a  great  inconvenience. 

The  machinery  for  operating  the  draw  was  insufficient  in  power,  and 
the  cover  to  shed  water  from  the  upper  deck  ineffective.  These  last  two 
<lefect8  have  been  remedied.  The  history  of  the  bridge  from  February, 
^^73,  is  taken  up  again  in  Chapter  IX. 

The  acts  of  Congress  relating  to  the  Rock  Island  bridge,  and  the  guar- 
antee between  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company 
*nd  the  United  States,  describe  the  Rock  Island  bridge  to  be  "  the  bridge 
across  the  Mississippi  River  at  and  on  the  island  of  Rock  Island,''  and 
Jj^so  a8  the  "bridge  over  the  Mississippi  River  at  Rock  Island  to  connect 
the  said  island  with  the  cities  of  Davenport  and  Rock  Island,"  and 
'^oire  the  railroad  company  to  build,  at  its  own  expense,  "  that  part 
^  said  bridge  to  connect  the  island  with  the  cities  of  Davenport  and 
^k  Island,  which  is  on  the  east  (south)  side  of  the  island,"  and  the 
^^bankment  on  the  island,  (which  bridge  and  embankment  were  for 
J^^lroad  uses  only,)  in  accordance  with  plans  to  be  approved  by  the 
^retary  of  War, 

.  f  have  no  further  information  to  show  whether  or  not  the  plans  lor 
toi%  \i^qj.1j  were  ever  submitted  to  the  Secretary  of  War  and  acted  upon 
^y  bim^  or  by  any  officer  of  the  Government.  The  object  of  requiring 
that  the  plans  should  be  approved  by  the  Secretary  of  War  was  to  insure 
^"^t  the  work  should  be  so  done  as  to  conform,  as  far  as  possible,  with 
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the  other  plans  for  the  arsenal.  It  is  not  probable,  therefore,  that  the 
plans  would  have  been  acted  upon  by  the  Secretary  of  War  without 
being  referred  to  the  Chief  of  Ordnance  and  to  the  commanding  officer 
of  the  arsenal  for  consideration,  and  they  have  not  been  so  referred.  I 
believe  the  railroad  company  proceeded  with  the  work  without  referring 
the  matter  to  the  Secretary  of  War,  and  constructed  this  part  of  the 
bridge  practically  upon  plans  discussed  verbally  by  the  officers  of  the 
company  and  G-eneral  Kodman,  and  cousidei^  satisfactory  by  them,  in 
1867.  This  work  was  completed  and  ready  for  use  in  1872.  As  it  is 
constructed,  it  is  substantially  as  follows,  (see  map  on  Plate  VI :)  From 
the  island  or  south  end  of  the  bridge  over  the  main  channel  to  where 
the  Arsenal  avenue,  named  Eock  Island  avenue  on  the  map,  crosses  the 
line  of  the  railroad,  there  is  an  earth  embankment,  generally  about  13 
feet  high. 

The  track  passes  over  Bock  Island  avenue  on  an  iron  bridge  80  feet 
long.  From  this  bridge  to  the  bridge  over  the  south  channel  there  isaa 
earth  embankment  approach  700  feet  long,  and  throughout  most  of  its 
length  it  is  in  the  river  and  24  feet  high.  The  iron  bridge  over  the 
channel  is  600  feet  long,  in  four  equal  spans,  and  the  earth  embankment 
approach  from  the  city  of  Rock  Island  to  the  south  end  of  the  bridge 
is  700  feet  long.  This  embankment  is  also  in  the  river  and  is  22  feet 
high. 


Chapter  VI. 


THE    ROCK  ISLAND    WATER-POWER   UNDER  GENERAL    RODMAN'S   COM^ 

MAND,  1865  TO  187L 

Ownership  and  early  history  of  the  Moline  Water-Power — General  Rodman  reports  tor 
Chief  of  Ordnance  injury  to  island  resulting  from  Moline  Water-Power  Company's 
dam,  deposits  in  slough,  <&c. — Letter  from  Moline  Water-Power  Company  on  same 
subject — Proposals  made  by  Moline  Company — Chief  of  Ordnance  directs  estimates 
to  be  made  for  cleaning  out  south  channel — Estimates  and  plans  for  improving  water- 
power — Moline  Company  decline  to  relinquish  water-power  and  submit  some  plans- 
Act  of  Congress  of  June  27,  1866,  making  appropriations  for  water-power — Com- 
plaints of  Moline  Company — The  Company  unwilling  to  submit  questions  relating  to 
water-power  to  a  commission  for  arbitration — ^Premises  occupied  on  the  inland  by 
Moline  Company  ought  to  bave  been  seized  under  act  of  Apiil  19,  1864 — Estimates 
of  amount  of  water-power  attainable  and  cost  of  same — Decision  of  Chief  of  Ord- 
nance respecting  water-power — Recommendations  of  Board  of  Commissioners  respect- 
ing the  water-power — Indorsement,  and  approval  of  Chief  of  Ordnance  on  same — 
Joint  resolution  of  Congress  for  carrying  out  recommendations  of  Commission — Dif- 
ficulties encountered  in  making  an  agreement  with  the  Moline  Company — Complaints 
about  expenditure  of  money  ($40,000)  on  wing-dam — Agreement  finally  signed — 
Plans  for  developing  water-power — Description  of  water-power — Correspondence 
about  plans — Protests  of  land-owners  against  construction  of  wing-dam — Prosecu- 
tion of  work  ordered  by  Secretary  of  War — Description  of  wing-dam — Construction 
of  upper  dam  wall,  history  of — Appropriation  act  of  June  8,  1868 — Appropriation  act 
of  June  30,  1869 — ^President  of  Moline  Company  states  man^  years  will  be  required 
to  complete  the  water-power  by  the  United  States — Proposition  to  put  in  bulkhead — 
Letter  from  General  Dyer  on  the  subject — Change  of  plans  for  developing  wat-er- 
power  projected — Correspondence  on  the  subject — Correspondence  submitted  to  Sec- 
retary of  War — Further  correspondence  between  Chief  of  Ordnance,  General  Rod- 
man, and  Moline  Water-Power  Company,  and  discussion  of  various  matters  relating 
to  the  water-power — Proposition  from  General  Rodman  to  purchase  the  wat«r-power 
for  the  United  States — Moline  Company  offers  to  sell  water-power  for  $160,000—1,600 
inches  of  water  to  be  reserved  for  Mr.  Wheelock — Further  correspondence  on  the  sub- 
ject— Letter  from  Moline  Company  to  Secretary  of  War — Letter  from  General  Rod- 
man to  Secretary  of  War — New  agreement  between  Moline  Company  and  United 
States,  made  April  9,  1869 — Breaking  away  of  old  water-power  dam  and  coffer-dams, 
September  29,  1869 — Anxiety  of  Moline  Company  to  have  dams  renewed  at  once— 
Railroad  Company  and  other  parties  interesteii  in  the  matter — New  agreement  unwie — 


I 
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^ffer-dAins  put  in  and  work  reanmed  in  November,  1869-^Deposit8  removed  from 
t.e  pool— Lieatenant  Shaler's  report  of  soundings  in  the  pool  and  measurements  of 
>w  of  water  into  the  pool — Remarks  on  same — Construotion  of  water-power  canal 
•gun  August,  1870 — Moline  Company  prohibits  prosecution  of  the  work--Suspension 
:  work  authorized  by  Secretary  of  War — Work  suspended  and  General  Rodman 
akes  report  on  the  fiubject — Letter  from  and  resolutions  adopted  by  Moliue  Com- 
»ny — Give  reasons  for  not  perniittiug  prosecution  of  the  work — Moline  Company 
^nsent  to  resumption  of  work  Angost  19, 1870 — New  agreement  made  in  September, 
i70,  (see  Appendix  D) — Desciiption  of  wat^r-power  canal  and  methods  employed 
t  constructing  the  same — Remarks  on  same — Officers  in  charge  of  the  work — Ap- 
endixA:  Agreement  between  United  States  and  Molioe  Waier-Power  Company. 
at«d  ^iarcb  2,  1867 — Appendix  B :  Agreement  between  same  parties,  dated  April 
,  1869 — Appendix  C :  Agreement  between  same  parties,  dated  October  28,  1869— Ap- 
»eBdix  D :  Agreement  between  same  parties,  dated  September  7,  1870. 

THE  MOLINE   WATER-POWER. 

The  foUowiDg  statement  of  the  different  owners  and  transfers  of  the 
oline  water-power,  from  the  time  it  was  first  used  in  1837  until  the 
-cupation  of  the  island  for  military  purposes  by  the  Ordnance  Depart- 
entin  1863,  and  of  the  manner  in  which  the  present  Moline  Water- 
ower  Company  acquired  the  property,  has  been  kindly  furnished  to  me 
Y  Mr.  Charles  Atkinson,  president  of  the  company. 

The  charters  referred  to  are  not  copied. 

In  February,  1837,  the  legislature  of  Illinois  granted  to  David  B. 
^ars  and  John  W.  Spencer  a  charter  to  build  a  dam  across  the  slough 
^  Rock  Island.  In  February,  1839,  this  charter  was  extended.  The 
soi  was  built  in  1841  and  1842,  and  a  saw  and  a  grist  mill  were  put  up 
'  the  Moline  side  in  1842.  The  water-power  was  occupied  by  D.  B. 
'3rs  and  associates  for  several  years.  In  1851  it  passed  by  sheriff's 
^  to  Pitts,  Gilbert  &  Pitts,  of  New  York.  About  1853  or  1854  Pitts, 
'^ert  &  Pitts  entered  into  contract  with  Charles  Atkinson  and  others 

the  sale  of  the  entire  property,  including  water-power  and  mills. 
^  arrangement  was  not  carried  out,  and  a  suit  followed,  but  it  was 
^^aiely  settled  by  a  compromise,  and  the  contract  was  surrendered 

itts,  Gilbert  &  Pitts,  together  with  a  charter  obtained  by  Charles 
'insou  and  associates,  February  14, 1855.  Pitts,  Gilbert  &  Pitts  then 
*^uized  a  company  under  this  charter  and  carried  on  business  for  sev- 
years.  The  company  issued  a  quantity  of  bonds  to  Hamilton 
^  te,  of  Syracuse,  N.  Y.,  in  1859,  in  order  to  raise  money  for  improve- 
^  t:  sand  repairs.  These  bonds  were  distributed  to  Horace  K.  White,  jr., 
^«"le8  Sedgwick,  and  several  other  parties  in  that  city  and  vicinity. 
•  twiids  not  being  i>aid,  the  whole  property,  including  water-power  and 
^^hisos,  subsequently  came  into  possession  of  the  bondholders,  and 

^ly  a  title  by  sheriff''8  deed  was  made  to  Horace  K.  White,  jr.,  April 
^  ^64,  who  held  as  trustee  for  himself  and  associates, 
•^ring  the  year  1864  negotiations  were  commenced  by  Charles  At- 
^^u  aiiil  associates  for  the  purchase  of  the  water  power  and  property 
fining,  and  in  expectation  that  they  would  ultimately  buy  it,  they 
^inson  and  associates)  in  February,  1805,  obtained  the  charter  of  the 
*ine  Water-Power  Comjmny.  In  December,  1865,  they  organized  a 
^pany  under  this  charter,  and  the  same  date  made  purchase  of  the 
^^rpower  and  franchises  and  of  land  adjoining,  and  have  occupied  it 

^>)  show  clearly  the  relations  existing  between  the  Moline  Water- 
ier Company  and  the  United  States,  it  will  be  necessary  to  give  in 
^  a  considerable  part  of  the  correspondence  with  that  company  and 
^b  the  Chief  of  Ordnance  on  the  subject  prior  to  the  meeting  of  tbe 
^mission. 


i 
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Rock  Island  Absenal, 

November  7tt,  1865. 
Brig.  General  A.  B.  Dyer, 

ChUf  of  Ordnance^   jrashington^  D,  C. : 

Sir:  I  deem  it  my  duty  respeotfally  to  call  the  attention  of  the  Department  to  the 
present  condition  of  the  sloagh,  or  the  minor  channel  of  the  river  running  between 
Rook  Island  and  the  Illinoifi  shore. 

Before  any  artificial  obstructions  wore  placed  in  this  channel,  a  sufficient  qaantity 
of  water  passed  through  it  to  keep  it  free  from  deposits  of  sediment  and  give  a  healthy 
flow  of  water. 

The  following  obstructions  have  been  placed  in  this  channel,  viz  :  At  the  lower  end 
the  piers  and  embankment  of  the  wagon-road  bridge  from  the  island  to  Rock  Island 
City,  and  a  shorfc  distance  above  it,  those  of  the  railroad-bridge ;  and  at  a  point  near 
the  upper  end  of  the  island,  a  close  dam,  entirely  across  this  channel,  built  by  a  water- 
power  company,  and  so  constructed  as  to  allow  no  water  to  pass  over  it,  and  only  » 
much  through  it  as  passes  from  leakage  and  that  which  is  used  as  motive-power. 

The  effect  of  all  these  obstructions  is  to  cause  a  sluggish  fiow  of  water  in  this  chan- 
nel, and  deposits  of  sand,  mud,  sawdust,  &c.,  above  and  below  the  bridges  at  the  lower 
end  of  the  island,  and  of  sand  and  mud  at  the  upper  end,  above  the  dam  of  the  water- 
power  company.  These  deposits  have  been  gradually  accumulating  for  a  namberof 
years,  and  already  amount  to  a  number  of  acres  at  each  of  the  obstructions. 

If  these  obstructions  be  allowed  to  remain  as  they  now  exist,  this  channel  mnst  ulti- 
mately, and,  in  my  judgment,  at  no  very  distant  day,  become  a  pool  of  stagnant  water, 
which  cannot  fail  to  affect  seriously  and  injuriously  the  sanitary  condition  of  this 
island. 

The  bridges  are  both  necessary  to  the  public  interest  here,  and  the  water-way  under 
them  may  be  so  increased  as  to  offer  no  injurious  obstruction  to  the  flow  of  water. 

The  water-power  derived  from  the  water-power  company's  dam  may,  I  think,  if  i^ 
can  be  preserved  without  injury  to  the  sanitary  condition  of  the  island,  be  advantage- 
ously used,  together  with  tha^  derived  from  the  dam  between  the  main  island  and  Ben- 
ham's  Island,  as  a  motive-power  for  driving  machinery  in  the  public  shops  about  to  be 
erected  on  this  island. 

I  should  use  the  water-power  to  condense  air  to  50  or  60  lbs.  per  square  inch,  and 
convey  this  condensed  air  to  the  shops  in  iron  pipes,  and  use  it  instead  of  steam, haV' 
ing  steam-boilers  for  supplying  steam  to  the  same  engine,  when  the  water-power  should^ 
from  any  cause,  fail  to  supply  condensed  air. 

I  inclose  herewith,  for  the  information  of  the  Department,  the  views  and  proposi^ 
tions  of  the  water-power  company,  and  others  interested  in  the  preservation  of  th*'*^ 
power,  for  preserving  it  without  injury  to  the  sanitary  condition  of  the  island. 

It  appears  to  me  that  early  and  definite  action  upon  this  subject  should  be  taken  b^^ 
the  Department  at  as  early  a  day  as  practicable,  as  the  deposits  in  the  slough  are,  an< 
will  be^  constantly  accumulating. 
I  am,  sir,  &c., 

T.  J.  RODMAN, 
Major  of  Ordnanct 


-  t 


MoLiNE,  III.,  November  7fA,  1865. 

M^jor  T.  J.  Rodman, 

Rock  Island  Arsenal :  * 

Sir  :  Having,  by  your  kindness,  been  permitted  to  read  your  letter  to  the  Depart- 
ment, of  this  date,  referring  to  the  dam  at  this  place,  and  iu  pursuance  of  conversations 
with  you  in  regard  to  the  same,  and  its  effect  on  the  sanitary  condition  of  the  island 
and  neighborhood,  I  am  authorized,  in  behalf  of  those  with  whom  these  conferences 
have  been  had,  to  say  : 

First.  That  up  to  this  time  it  is  not  realized  that  any  special  unhealthy  influences 
have  ever  yet  been  experienced  by  the  building  of  our  dam  ;  though  we  must  agree 
with  you  that,  should  the  dam  and  bridges  continue  as  they  now  are,  the  deposits  will 
naturally  increase.  Our  own  interest  and  comfort  have  long  since  suggested  a  remedy, 
but  which  up  to  this  time  we  have  not  been  able  to  apply,  as  will  hereafter  appear. 

It  has  always  been  the  intention  to  extend  the  side  walls  far  enough  down  stream 
to  exhaust  the  capacity  of  the  power,  and  to  close  up  the  span  between  the  walls  with 
piers  and  gates  instead  of  a  tight  dam,  as  is  now  used ;  these  gates  are  to  be  so  made  as 
to  be  opened  at  pleasure,  and  the  water-way  to  be  left  as  large  as  possible.  We  have 
thought,  and  still  believe,  that  to  open  these  gatcH,  say  Saturday  night  (after  the  close 
of  work)  and  let  them  remain  open  until  Monday  morning,  it  would  give  a  flow  of 
water  through  the  entire  length  of  the  slongh  of  sufficient  volume  and  force  to  carry 
away  into  the  main  river  below  the  island  all  the  nediment  or  deposit  that  will  have 
accumulated  during  the  week,  provided  the  openings  are  sufficiently   large  at  the 
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bridf^es  below,  which,  I  believe,  a  very- slight  examiDation  will  satisfy  you  are  at  pres- 
ent very  mnch  too  small. 

In  regard  to  the  deposits  already  accnmnlated  above  the  dam,  we  have  always 
expected  to  remove  the  most  of  that  by  artificial  means,  (the  upper  portion  is  mostly 
clean,  sharp  sand,  suitable  for  building,  and  such  as  is  now  being  used  at  the  arsenal 
&t  the  lower  end  of  the  island,)  but  even  if  no  means  except  the  gates  were  used  to  re- 
move this  deposit,  we  believe,  (as  it  is  a  smooth-rock  bottom,)  that  the  whole  would 
io  time  pass  entirely  out  into  the  main  channel,  if,  as  I  before  remarked,  the  bridge 
_  I         ol^troctionswere  taken  away. 

I        .  With  this  submitting  of  our  mode  of  keeping  up  the  water-power,  without  jeopard- 
-.  f         iziog-  t,be  future  healthfulnets  of  either  the  island  or  its  neighborhood,  and  of  increas- 
^H  "tlxe  usefulness  as  a   motive-power,  it  is,  perhaps,  proper  to  say  to  you,  that  the 
pf^sezi  t  dilapidate  reputation  of  the  Moline  water-power  comes  from  causes  heretofore 
out  of  our  power  to  remove. 
I  For  xiearly  twc  ty  years  this  property  has  been  embarrassed  and  encumbered  with 

I        ^ort  j^^res  and  vexatious  lawsuits,  and  it  is  only  very  recently  that  the  end  of  them 
«^lll«^<3  to  be  near. 

^n  <*T  Illy  or  August,  1863,  propositions  for  purchase  were  made  by  our  people  and  ac- 

ceptfii^  by  the  owners,  who  live  in  the  State  of  New  York,  but  an  examination  of  the 

fif-^^**      showed  such  material  difficulties  that  nothing  could  safely  be  done;  but  we 

thinls.    DOW  the  indications  are  that  the  arrangements  may  soon  be  completed  as  before 

^ee^    Tjpon. 

*^^*=*  will  have  noticed  that  our  manufactories  have  very  considerably  increased  their 
'^*^*^^,  showing  their  appreciation  of  the  vaUie  of  the  water-power  over  steam-power, 
and  i  v:^  this  point  they  have  had  a  large  experience,  for,  owing  to  the  accumulations  and 
oons^Xr^QeQl;  shutting  out  a  full  supply  of  water,  they  have  had  to  resort  to  steam,  and 
™2J^     ^t  J8  by  many  times  the  most  expensive  motive-power. 

^^^  extreme  rise  of  the  Mississippi  River,  as  compared  with  streams  flowing  from 
moQXZft  ^laiDons  countries,  is  so  small  that  no  difficulty  is  experienced  in  having  and  keep- 
ing l^^rfect  control  of  it,  and  making  it  an  even,  constant,  and  effective  power  in  all 
Btag^^^  of  ijIjq  river. 

j^  ^^yil  be  perceived  that  any  proposition  (as  seems  to  be  contemplated  in  your  letter 

re»^*^-«^^d  to)  made  by  us  in  the  present  condition  of  affairs  could  only  be  a  contingent 
one. 

^-^^^^  plans  and  calclilations  as  to  future  improvements  have  always  been  based  on 
K^  tv^^^  and  occupying  the  power  at  both  ends  of  the  dam,  but  the  new  phase  presented 
^y  ^^^  Oovemment,  of  taking  entire  possession  of  the  island  side  and  using  the  power, 
•^^p^fc^ts  that  any  expenditures  for  further  and  more  permanent  improvement  should 
^  ^^^^^e  jointly f  and  to  this  end  the  parties  here  who  have  negotiated  for  and  intended 
*"®  ^K^^ircbase  of  this  property,  as  soon  as  the  titles  are  made  right,  have  authorized  me 
^JJ^^  they  will  surrender  all  their  claims  to  the  island  side  oAhe  dam,  and  join  in  all 
/*T^-er  improvemento  upon  any  basis  which  shall  be  equitable  and  just  to  the  parties 
"*-*^^^^r«t. 

*^  closing,  we  would  respectfully  desire  to  communicate  through  you  to  the  Depart- 
°*^J^^  that  the  suggestion  of  taking  away  the  dam  and  altogether  destroying  the  water- 
??^^^T  would,  if  carried  out,  be  not  only  a  great  calamity  to  the  town  of  Moline,  but  a 
J^^l'^t  blow  at  manufacturing  interests  in  this  part  of  the  country,  and  besides  would 
.«  .J^  '^be  Oovemment  in  damages  many  times  as  much  as  would  be  required  to  make 
^  '^  ^^ater-power  of  the  most  permanent  and  efficient  character,  and  so  improve  it  aa 
thft^^^*^'  beyond  question,  entire  exemption  from  all  local  causes  of  uuhealthiness  to 
J  *^^land  or  its  surroundings;  and  would  also  call  attention  to  the  fact  that  it  would 

jgg^^^ir  the  navigation  of  the  rapids,  which  the  authorities  at  Washington  became  sat- 
g^^^  was  considerably  improvwi  by  building  the  dams  and  forcing  the  water  into  the 
^•^boat-channel. 

I  am,  very  respectfully,  your  obe't  serv't, 

CHARLES  ATKINSON. 

Ordnance  Office.  War  Department, 
3>^^>  Washington  J  Nov,  4th  ^  1865. 

ti  Brig.  General  T.  J.  Rodman, 

Bock  Island  Arsenalj  Ills, : 

'^^^^''  Your  letter  of  the  7th  inst.,  in  regard  to  the  present  obstructions  to  the  flow  of 
-rt^^^^  through  the  minor  channel  between  Rock  Island  and  the  Illinois  shore,  is 

^^ved. 
^     lease  prepare  and  forward  an  estimate  of  the  cost  of  removing  these  obstructions, 


^/^to  protect  the  healthfulness  of  the  island,  and  at  the  same  time  to  derive  any 
^efit  that  can  be  made  to  accrue  therefrom  in  the  wav  of  water-pow 


way  of  water-power ;  also  what 
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proportion  of  this  cost  will  bo  fairly  chargeable  to  the  Goyernment,  with  yoar  tI 
m  regard  to  the  best  mode  of  effecting  the  object  in  yiew. 
Resp'tV  y'r  obe't  serv't, 

A.  B.  DYER, 
Brig.  GenH,  CKf  Ordm^^ 

• 

Rock  Island.  Arsenal, 

November  ISth,  186^. 
P.  R.  RebD;  Esqr. : 

Moline,  III, : 

Sir  :  Pursuant  to  our  conversation  this  morning,  I  reqaest  that  yon  will  inform 
on  the  following  points,  viz : 

1st.  As  to  what  damage  your  company  would  sustain  by  the  entire  removal  of  y 
4am. 

2d.  As  to  what  remedy  yon  propose  to  apply  to  prevent  the  gradual  filling  np  of 
slough,  preserve  .the  water-power,  and  secure  a  healthy  flow  of  water  through 
slough-channel. 

3d.  As  to  what  will  be  the  first  cost  of  applying  this  remedy,  and  what  the  ana 
cost  thereafter. 

4th.  As  to  what  proportion  of  this  cost  your  company  proposes  to  bear,  in  vie^ 
the  United  States  having  the  right  to  use,  in  perpetuity,  one-half  of  the  power  t 
secured. 

T.  J.  RODMAN, 
Major  Ordn' 


Rock  Island  Arsenal, 

January  22,  1866. 
Migor-Gen'l  A.  B.  Dyer, 

Chief  of  Ordnance : 

Sir  :  With  a  view  to  compliance  with  your  instructions  dated  November  14, 1BC5S,  I 
addressed  to  Mr.  Reed,  then  the  agent  for  the  water-power  co.,  a  letter,  of  which,  "t^he 
inclosed,  marked  "A,"  is  a  copy.    This  letter  was  turned  over  to  Mr.  Atkinson,   now 

E resident  of  the  Moline  Water-Power  Co.,  a  copy  of  whose  reply,  marked  "  B,"  is  si^lfio 
erewith  inclosed.    This  letter  will  convey  to  you  the  views  of  the  water-power  com- 
pany on  the  subject  in  question. 

Apart  from  and  entirely  independent  of  the  views  and  estimates  therein  given  ,_  t:lit 
following  is  an  estimate  of  the  cost  of  removing  by  artificial  means  all  ob8truc1>io<^ 
necessary  to  restore  the  flow  of  the  natural  quantity  of  water  through  the  minor  ct 
slough- channel,  viz : 

To  remove  deposit  in  Moline  Water-Power  Co.*s  dam |^f  ^^ 

To  remove  old  dam,  including  deposits,  brush,  and  other  rubbish  connected  ^^ 

therewith 4,  0<W 

Total  cost  of  removing  all  obstructions  connected  with  the  Moline  Water-Power  _^ 

Co.'sdam ^»£oo 

To  remove  200  feet  of  embankment  of  railroad  contiguous  to  bridge li  25 

To  remove  200  feet  of  embankment  of  wagon-road  contiguous  to  bridge ^'.SJio 

To  remove  deposit  above  and  below  this  embankment 4,  ^^*^ 

To  extend  wagon-road  bridge  over  200  ft.  of  embankment  removed,  including  ^-^^ 

abutmeuto,  piers,  and  bridge 5,  C^*^ 

To  extend  railroad-bridge  over  200  ft.  of  embankment  removed,  including  ^^^ 

abutments,  piers,  and  bridge 8,^^^           1 

Total  cost  of  removal  of  all  obstructions  and  preserving  bridge  to  Rock  ^ — ^ 

Island  City 49,0^-^ 

The  views  of  the  water-power  co.,  as  obtained  from  Mr.  Atkinson  in  conversatioi^^^ 


had  with  him,  as  to  the  mode  of  removal  of  their  old  dam  and  the  obstructions  canse^^^ 
by  it,  are  first  to  extend  their  wall  down  the  stream  and  near  the  Moline  shore  1,00^^^ 
to  1,200  feet,  and  then  extend  the  dam  across  to  and  at  right  angles  with  the  islan^^^ 
shore,  placing  sluice-gates  and  wheel-seats  along  both  wall  and  dam,  so  that  when  th« 


sluice-gates  are  all  open  their  aggregate  water-way  will  equal  the  width  of  the  slougt^^^^ 
at  its  narrowest  point  above  the  dam  ;  then  remove  the  old  dam,  the  material  in  whicl^^^^^ 
the  estimates  will  pay  for  its  removal ;  then  open  the  sluice-gates  in  the  wall  and  dai 
and  let  the  water  carry  away  the  deposits  in  the  old  dam,  aiding  the  operation,  if  n 
sary,  by  loosening  up  the  deposit  by  artificial  means,  when,  with  the  removal  of  th 
bridge-embankments  at  the  lower  end  of  the  slough,  Mr.  Atkinson  anticipates  that  th    _ 
water  will  carry  into  the  river  below  the  inland  all  deposits  above  the  present  dam    ^ 
and  that  by  opening  these  sluice-gates  at  intervals,  say  from  Saturday  night  till  Mott."^ 
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ing  of  each  week,  the  sloagh-channel  17111  be  kept  free  from  deposit  aod  a 

flow  of  water  through  it  secured. 

soundness  of  these  views  touobiDg  the  removal  of  present  deposits  I  do  not 

e  confidence,  being  apprehensive  that  the  deposit  now  above  tbe  dam  would 

lifferent  points  along  the  slough  below  it. 

•ing  the  channel  clear,  however,  after  it  shall  have  been  once  cleared,  and  at 

time  preserving  the  water-power,  I  know  of  no  more  feasible  plan  than  tbat 

by  Mr.  Atkinson ;  and  while  I  fully  concur  with  him  as  to  the  importance  of 

g  the  water-power,  \f  it  can  he  done,  and  a  healthful  flaw  of  water  through  the 

Qie  eame  time  aeouredf  I  regard  the  former  as  secondary  to  the  latter  considera- 

Qdent  of  clearing  3way  present  obstructions,  old  dams,  &.c.,  it  is  estimated 
Dew  dam  and  wall,  properly  and  substantially  built  of  tut  stone,  including 
;es  and  tbe  means  of  operating  them,  will  not  cost  less  than  $75,000.  And  in 
be  facts  tbat  the  water-power  company  had  exclusive  control  of  that  power 
atters  connected  the^'ewith,  and  have  enjoyed  all  its  profits  since  its  origin, 
it  is  now  rapidly  declining  in  valued  well  as  obstructing  the  proper  flow  of 
'ough  the  slough,  and  must  soon  become  worthless  as  a  water-power,  owing 
alation  of  deposits,  and  of  tbe  want  of  absolute  certainty  attaching  to  the 
remedy,  and  of  the  additional  facts  that  the  Government  is  not  yet  ready  to 
If  of  tbe  water-power,  and  that  it  mnst  in  any  event  prepare  to  drive  its 
y  by  steam,  in  order  not  to  be  stopped  by  failure  of  or  accident  to  the  water- 
appears  to  me  that  the  water-power  co.  should,  if  they  desire  the  immediate 
9  power,  proceed  at  once  to  build  the  new  dam  and  walls  as  above  described, 
ky  their  old  dam  and  all  other  obstructions  connected  therewith,  and  fully 
efficiency  and  permanence  of  their  proposed  remedy  ;  then,  if  the  remedy 
ve  efficient  and  permanent,  the  United  States  should  pay  to  the  water-power 
at  of  the  cost  of  construction,  with  compound  interest  on  that  amount  from 
>f  its  expenditure  by  the  company  to  the  date  of  payment  by  the  United 
id  bear  thereafter  one-half  of  the  expense  of  repairs  to  the  dam  and  wall, 
the  right  in  perpetuity  to  use  one-half  of  the  power  thus  secured.' 

T.  J.  RODMAN, 

Major  Ordnance. 

MOLINS,  January  8,  1866. 
\  J.  Rodman  : 

im  :  In  answer  to  your  request  that  I  would  reply  to  your  inquiries  made  of 
d,  esqr.,  permit  me  first  to  say,  that  by  tbe  terms  of  the  charter  authorizing 
ing  of  a  dam  from  tbe  main  shore  to  Rock  Island,  the  117^0^0  water-power 
iiereby  whs  granted  to  the  builders  and  their  assignees,  the  occupation  of 
s  not  only  been  acquiesced  in  and  recognized  by  the  Government,  but  has 
>uraged,  and  the  owners  are  not  now  willing  to  believe  that  the  U.  S.  prb- 
upair  these  rights  without  making  a  fair  equivalent, 
estions  to  Mr.  Reed,  as  I  understand  them,  are  : 
What  amount  of  damage  will  this  company  sustain  by  entire  removal  of  the 

.  What  remedy  is  proposed  to  prevent  further  accumulations,  and  what  plans 
3r  improvement  f 

What  will  be  tbe  first  cost,  and  what  annually  thereafter  f 
.  What  proportion  this  company  propose  to  bear  in  view  of  the  U.  8.  having 
2  perpetuity  of  half  the  power  f 

]y  to  the  first  question  is  that  the  company  are  unwilling  to  name  any  sum 
I  they  could  agree  that  the  dam  may  be  removed  and  the  water-power  de- 
fer, besides  the  great  injury  to  its  interests  as  a  company,  the  damage  to 
il  manufacturers  (as  I  have  ascertained  by  careful  investigation)  would  be  a 
iro  than  two  hundred  and  fifty  thousand  dollars^  and  the  damage  to  the  real 

the  town  of  Moline  could  not  be  estimated  less  than  fifty  per  cent.,  the 
which  is  indicated  by  tbe  assessors'  books  to  be  over  six  hundred  thousand 
o  tbat  the  actual  damage  sustained  by  its  removal  would  be  so  many  times 
n  tbe  outside  cost  of  putting  it  in  the  most  perfect  condition  for  use,  and 

when  needed,  a  healthful  flow  of  water,  that  it  would  seem  ill-advised  and 
:h  out  of  place  to  name  any  sum  for  which  it  could  consent  to  an  arrange- 
t  would  so  efiectually  ruin  the  present  and  prospective  manufacturing  inter- 
oline. 

ver  to  question  number  two  I  would  say,  the  remedy  always  heretofore  pro- 
prevent  further  acchmulation  has  been  to  extend  the  walls  a  proper  distanxse 
earn  and  fill  across  between  these  walls,  with  piers  and  gates  so  arranged  as 
aed  at  pleasure,  and  thus  create,  when  opened,  a  strong  current  through  the 
mneL 
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Or  if  the  GoYemment  adheres  to  the  plan  of  oocnpyiog  the  whole  island,  (whieh,  I 
understand  yon,  is  its  present  pnrpose,)  and  shall  decide  to  ase  water-power,  then 
would  he  no  need  of  a  wall  on  the  island  side,  bat  let  the  water  lay  against  ttie  bank, 
and  use  it  at  the  openings  where  the  piers  and  gates  touch  the  shore.  Or  in  order  to 
set  the  power  still  lower  down  and  nearer  t-o  where  the  Government  shops  are  to  be 
located,  these  piers  and  gates  may  be  placed  obliquely  across  from  the  lower  end  of 
lower  wall  to  the  shore  and  the  power  taken  at  the  lower  openiogs,  which,  being  so  fir 
down,  will  secure  the  best  head  and  freest  discharge  of  water  from  the  wheels,  and  for- 
uish  power  which  will  be  permanent,  reliable,  and  to  an  almost  indefinite  amoant,  and 
as  safe  as  water-power  can  be  made.  A  portion  of  the  upper  end  of  the  bar  in  the 
pond  must  be  removed  by  artificial  means,  but  the  lighter  part,  (by  a  little  stirring np,) 
as  well  as  the  accumulation  below,  will  all  wash  out  into  the  main  river  when  the 
bridge  openings  are  properly  enlarged. 

In  answer  to  question  number  three,  as  to  the  first  cost  and  annual  expenses  here- 
after, it  is  estimated  that  from  fifty  to  a  hundred  thousand  dollars  can  be  jndiciooBly 
expended  on  this  water-power,  which  being  done,  it  will  be  permanent,  secure  from 
food  or  disaster,  and  of  ample  capacity  for  all  Government  purposes,  strengthen  the 
capacity  of  the  power  on  the  Moline  side^  which  now  is  the  basis  of  the  product  of 
from  one  to  two  millions  of  dollars  of  manufactured  commodities  per  annam. 

After  the  first  outlav  the  annual  expenses  will  be  merely  nominal. 

The  answer  naturally  suggested  by  question  number  four  would  be  that  if  Govern* 
ment  appropriate  to  itself  the  whole  upper  end  of  the  island  apd  require  this  com- 
pany to  surrender  to  the  U.  S.  the  use  in  perpetuity  of  one-half  the  water-power  cre- 
ated by  their  dam,  it  can  well  afford  to  make  the  improvement  suggested,  when  by  so 
doiu^  it  saves  an  actual  damage  of  over  half  a  million  dollars,  a  permanent  power  is 
obtained  for  its  own  uses,  and  it  aids  to  utilize  natural  forces  rather  than  destroy,  en- 
courages rather  than  restrains  manufacturing  energies,  now  so  much  needed,  especially 
in  the  West.  Whereas  the  opposite  course  of  removing  the  dam  destroys  its  o^n 
water-power  advantages,  entails  a  heavy  amount  of  real  damage  to  manufactaring 
interests,  and  small  property-holders  that  are  illy  able  to  bear  it,  and  whose  claims  to 
justice  cannot  fairly  be  ignored,  and  also  seriously  damages  the  navigation  of  the 
Upper  Rock  Island  chain,  which  by  river-men  was  regarded  largely  improved  when 
the  dam  and  wing  were  built.  The  expenditures  I  have  suggested  contemplate  an 
extensive  addition  to  the  wing-dam,  which  will  tend  to  help  the  navigation  of  the 
rapids  in  proportion  to  the  distance  it  is  carried  up. 

Over  twenty  years'  experience  and  practical  knowledge  in  the  matter  ^ives  us  a  con- 
fidence which  others  less  acquainted  may  not  have,  and  which  is  indicated  by  the 
substantial  improvements  connected  with  the  power. 

In  closing  allow  me  to  say  I  believe  the  damage  to  navigation  over  the  Rock  Island 
chain  alone  would  be  more  than  is  required  to  make  all  the  improvements  required. 
I  am,  with  great  respect, 

CHA8.  ATKINSON, 
President  Moline  Water  Co. 

Chapter  141. — (Approved  June  27,  1866.) 

AN  ACT  making  farther  provistons  for  the  establishment  of  an  armorv  and  arsenal  of  oonstmctioii 

deposit,  and  repair  on  Book  Island,  in  the  State  of  Illinois. 

Sec.  4.  That  the  following  sums  be,  and  they  are  hereby,  appropriated,  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated,  for  Rock  Island  arsenal,  to  be  ap- 
plied as  follows,  viz : 

To  liquidate  claims  for  property  in  Benham's,  Wilson's,  and  Winnebago  Islands,  and 
for  property  in  Rock  Island,  which  has  been  taken  in  pursuance  of  law,  for  military 
purposes,  two  hundred  and  ninety-three  thousand  six  hundred  dollars,  or  so  much 
thereof,  and  no  more,  as  may  be  necessary  to  pay  the  respective  claimants ;  sack 
amounts  as  may  be  reported  by  the  board  of  commissioners  authorized  by  the  act  of 
April  nineteenth,  eighteen  hundred  and  sixty-four,  and  ordered  by  the  United  States 
circuit  court  to  be  paid  to  each. 

To  secure  water-power  at  the  head  of  Rock  Island,  one  hundred  thousand  dollars. 

Rock  Island  Arsenal, 

Auguet  Ibih,  1866. 
Major-Gen'l  A.  B.  Dyer, 

Chirf  of  Ordnance,  WasKingtonf  D,  C, : 

Sir  :  Since  the  receipt  of  your  letter  of  4th  inst.,  calling  for  my  views  and  reconfl — 
mendations  as  to  the  most  advantageous  mode  of  securing  water-power  at  this  arsent^  -a 
I  have  conferred  fully  with  Mr.  Atkinson  and  other  members  of  the  Moline  Water  ' 
Power  Co.  as  to  their  right  to  and  claims  upon  that  power,  and  the  best  mode  of  i^^' 
proving  it.  This  company  claims,  under  the  laws  of  Illinois,  to  own  the  whole  of  tl*^ 
water-power  secured  by  the  dam  running  from  Rock  Island  to  the  Illinois  shore  ;  ao^- 
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^A^tkineoD  informs  me  that  he  understood  the  qaestion  to  have  been  settled  last 
i  t^«3r,  between  yon  and  me  and  himself,  and  that  members  of  Congress  Harding  and 
^libnme  so  nnderstood  it,  on  the  basis  that  the  United  States  were  to  give  to  the 
j|>aDy,  or  expend  it  for  its  benefit,  $50,000  oat  of  the  |100,000  appropriated  '^to  se- 
e>  ^vater-power  at  the  head  of  Rock  Island/'  and  receive  therefor  the  right  to  use 
?>lialf  of  said  power.  I  do  not  so  understand  it,  and  I  have  informed  Mr.  Atkinson, 
I  now  inform  you,  that  my  views  relative  to  the  rights  of  the  United  States  in 
it^  are  substantially  the  same  now  as  given  in  my  letter  to  you  dated  January  22, 
i€>. 

rii«  company  are  unwilling  to  refer  the  question  of  rights  and  equities  between  them 
id  the  United  States  to  the  commissioners  recently  appointed  to  adjust  claims  for 
;operty  taken  by  the  United  States  on  this  island  for  military  purposes. 
I'  am' not  sure  that  an  error  has  not  been  committed  by  my  predecessor,  and  up  to 
bis  time  acquiesced  in  by  me,  in  not  taking  possession,  under  the  act  of  April  19, 1864, 
i  the  water-power  claimed  by  the  Moline  Water-Power  Co.  at  tbe  island  end  of  their 
bin,  as  well  as  of  the  premises  in  which  that  power  is  used,  and  for  the  use  of  which 
tower  that  company  is  in  the  receipt  of  rents.  Should  this  course  be  deemed  to  have 
Wen  contemplated  by  the  act  above  cited,  it  could  be  adopted  yet,  and  would  bring 
^e  question  of  equity  between  the  company  and  the  United  States  before  the  commis- 
bon  above  referred  to ;  and  should  the  hereinafter-cited  propositions  not  m6et  tbe  views 
«(  the  Department,  I  would  recommend  this  course. 

'  The  company  have  offered  to  allow  the  United  States  to  have  and  use  (|-)  two-thirds 
(and  Mr.  Atkinson  has  gone  as  far  as  (^)  seven-tenths)  of  the  whole  power,  on  con- 
«ttioD  that  tbe  United  States  build  and  keep  in  repair  the  entire  wall  or  dam,  and  clean 
wit  deposits  from  D  to  A  and  allow  the  company  to  use  the  other  third  or  three-tenths 
^  of  charge.  And  I  believe  the  company  matf  permit  the  United  States  to  use  (i) 
"^^efonrths  of  the  power  at  these  terms,  the  united  States  putting  in  arches  in  the 
^^i  below  the  company's  dam,  and  renting  on  equitable  terms,  to  be  used  on  the  Illi- 
f^'^  shore,  such  amount  of  power  as  they  may  not  require  and  for  such  times  as  they 
■S^«^at6. 

iiie  estimated  cost  of  erecting  a  permanent  and  substantial  wall,  with  suitable  wheel- 
^^^^Qd  sluice-gates  between  the  points  A  and  B,  is  $300,000.    For  clearing  out  deposit 


^^  Xaland  300'hone. 
'"^  cost  of  water-wheels,  shafting,  gearing,  pumps  for  condensing  air,  a  suitable 
[>iK»e  i|3  ^iiicii  to  place  them,  and  or  the  pipes  in  position  for  conveying  this  power 
^^  tile  point  A  to  the  shops  will  not,  I  tnink,  be  less  than  $200,000;  making  a  total 
*^^  pf  $550,000.  This  is  a  large  sum  to  expend  at  once  for  power.  But  the  post  of 
'"i"**^!?  h^fOO  horse-power  ten  nours  per  day,  by  steam,  for  one  year,  at  10  pounds  of 
m  p^y  horse-power  per  hour,  and  coal  at  18  cents  per  bushel,  (the  lowest  price  that  I 
^^^  Paid  here,)  is  $101,250,  while  the  interest  on  $550,000  at  7  per  cent,  is  $38,500.  And 
.^^Uired  to  run  day  and  night,  the  cost  of  steam-power  will  be  doubled,  while  that 
- ^^t^r-power  will  be  slightly  increased. 

"  *^  true  that  the  Government  will  not  probably  require  anything  like  all  of  2,000 

^™^ power  at  present,  or  in  ordinary  times  of  peace,  but  it  should  have  an  ample 

'^  r^  to  meet  all  contingencies  and  future  extensions  of  operations  here.    So  that,  if 

'^  ^^^>vemment  goes  to  the  expense  of  using  any  water-power  at  the  shops  here,  as 

l^^l^ve  figures,  I  think,  show  that  it  should,  it  ought  to  secure  the  right  to  at  least 

'^  X^ree-fourths  of  all  that  can  be  reasonably  developed  at  the  company's  dam  ;  and 

'  ^^^^  of  the  fact  that  large  manufacturing  establishments  have  been  built  and  are  in 

V^tion  which  derive  their  power  from  their  dam^  and  of  the  fact  that  the  retention 

^  ^^  company  of  but  one-fourth  of  the  power  diminishes  the  number  of  establish- 

^'^^  that  can  be  put  in  motion  by  it,  and  thereby  diminishes  the  value  of  their  other 

n>^^^  in  the  vicinity,  I  am  inclined  to  think  that  if  the  company  will  cede  to  the 

'^^^  States  three-fourths  of  the  whole  power  on  the  terms  hereinbefore  slated  the 

T^*^ment  ought  to  accept  it  as  an  equitable  adjustment.    An  additional  reason  of 

f  Arrangement  is  that  it  avoids  all  partnership  and  complications  in  the  construction 

^^Kiaintenance  of  walls,  dams,  &c.,  placing  the  whole  control  of  construction,  both 

cP  t^tbaracter  and  execution,  in  the  bands  of  the  Government. 


,  ^Q.  be  readily  removed  to  the  contemplated  site  of  the  steamboat-wharf  just  below 
^  Present  rail  road- bridge,  where  a  large  amount  of  filling  will  be  required  to  make 
J*''^p€r  wharf.  And  under  these  circumstances,  I  would  recommend  that  so  much  of 
J^  %100,000  "  to  secure  water-power"  as  may  be  necessary  for  that  purpose,  say $30,000, 
t  ^1^1*^°^^  ^^  repairing,  and  perhaps  extending,  the  wing-dam  above  Benhani's  Island 
^^(^e  point  E,  which  would  increase  the  power  at  both  Benham's  Island  dam  G  and 
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at  the  dam  from  A  to  D,  and  the  remainder  in  preparation  for  the  removal  of  th«  deposit 
in  the  company's  dam  as  above  and  for  constructing  the  wall  between  A  and  B.  Please 
advise  me  of  the  views  of  the  Department  on  the  points  herein  discussed  as  soon  as 
practicable,  as  I  shall  want  to  estimate  for  the  construction  of  the  wall  above  referred 
to,  if  it  is  to  be  built,  and  the  company  are  anxious  to  have  the  water-power  question 
settled,  80  that  they  may  go  to  work  on  a  new  dam  if  the  Government  declines  to  do 
BO,  and  I  do  not  feel  that  I  ought  to  settle  definitely,  or  so  as  to  bind  the  Governmeot, 
a  question  of  such  magnitude  as  that  now  under  consideration. 
I  am,  sir,  very  resp't'y, 

T.  J.  RODMAN, 

Maj.  Ordnance, 

Ordnance  Office,  War  Department, 

Washington,  Aug.  22, 1866. 
B'v*t  Br.  Gen^l  T.  J.  Rodman, 

Cam^d^g  Rock  Island  Arsenal : 

Sir:  Your  letter  of  the  15th  inst.,  in  relation  to  securing  water-power  at  Rock  Island 
has  been  received  and  duly  considered. 

This  Department  has  neither  the  authority  nor  the  means  to  provide  water-po^^^ 
according  to  the  plan  and  at  the  estimated  expense  mentioned  in  yonr  letter,  even  if  i^ 
were  deemed  advisable  to  do  so  instead  of  relying  upon  the  use  of  such  steani-pow^^ 
as  may  be  necessary  for  ordinary  operations,  or  may  become  so  hereafter  under  mox"^ 
enlarged  ones.  With  our  present  means  and  authority,  the  best  course  to  pursue  seeno  ^ 
to  be  this:  to  ascertain  the  title  now  held  by  individuals  or  companies  to  the  wato^*' 
power,  and  to  take  possession  of  the  same,  so  far  as  it  may  be  done  under  the  1st 
tion  of  the  act  of  April  19,  1864,  authorizing  and  empowering  the  Secretary  of  Wj 
*'  to  take  and  hold  full,  complete,  and  permanent  possession,  in  behalf  of  the  VuiU 
States,  of  the  lands  and  shores  of  the  island  of  Rock  Island.^' 

This  taking  and  holding  should,  of  course,  only  be  done  if  necessary  for  the  pQr{ 
of  the  Government  in  its  occupancy  of  the  island  for  military  purposes,  and  so  far 
it  may  be  necessary.    Any  claims  tor  loss  or  damage  arising  tbereirom  will  then  ba^^'^ 
to  come  before  the  commissioners  and  to  be  settled  as  provided  by  law. 

After  the  Government  shall  have  thus  acquired  possession,  made  settlement,  acB^ 
obtained  title,  the  securing  of  water-power  at  the  head  of  Rock  Island  may  be  pr^^ 
ceeded  with,  if  deemed  advisable  and  approved,  to  the  extent  of  the  means  appropr^ 
ated  therefor.  But  no  work  can  be  done,  nor  plan  undertaken,  nor  agreement  enter^^ 
into  for  this  object  involving  a  cost  exceeding  that 'appropriation. 
ResptMy  your  obed't  ser't, 

A.  B.  DYER, 
B'vH  Maj.  Gen'l,  Ch'f  Ordnance, 


On  the  27th  August,  1866,  General  Kodman  notified  the  Moline  Wate: 
Pow^r  Company  to  vacate  on  September  1, 1866,  in  behalf  of  the  Unit^^ 
States,  all  of  that  portion  of  the  Moline  Water- Power  Company's  dac^ 
lying  north  of  the  middle  line  of  the  channel  of  the  Mississippi  Eiv^^ 
separating  the  island  of  Kock  Island  from  the  Illinois  shore,  togeth^ 
with  the  whole  of  the  water-power  developed  and  secured  by  said  dai 
north  of  said  line;  also  all  other  lands,  sand-bars,  or  deposits  of  saoi 
stone,  or  other  mateiials  lying  contiguous  to  said  island  and  north 
the  aforesaid  line,  and  which  may  be  in  the  company's  possession 
claimed  by  them. 

On  the  22d  of  September  the  Chief  of  Ordnance  granted  the  Molin*  ^ 
Water- Power  Company  authority  to  collect  rents  accruing  from  the  u^ 
of  their  water-power,  pending  the  examination  and  decision  of  the  quei 
tion  as  to  the  right  of  the  company  to  any  property  on  the  island 
Bock  Island  or  its  shores.  This  privilege  was  given  ui)on  the  expre^'^ 
condition  that  it  vvas  revocable  by  the  authority  granting  it,  whenevt^^ 
the  question  regarding  the  rights  of  the  company  should  be,  in  the  jiid^^ 
ment  of  that  authority,  settled. 

The  company  was  to  signify  their  acceptance,  in  writing,  of  the  abov^^ 
understanding  and  agreement. 

On  the  27th  of  September,  General  Rodman  acknowledged  the  receii>^ 
of  a  copy  of  a  letter  relative  to  the  collection  of  rents  by  the  Molit:*^ 
Water-Power  Company.    He  stated  that  he  would  take  no  action  in  tt»^ 


'^1 
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matter  until  advised  by  the  Chief  of  Ordnance  of  the  acceptance  by  the 
Molina  Water-Power  Company  of  the  conditions  mentioned  in  that  letter. 
The  action  taken  by  the  board  of  commissioners  appointed  by  the 
President  of  the  United  States  to  adjust  claims  growing  oat  of  the  action 
of  tlie  United  States  in  taking  possession  of  property  at  the  Bock  Island 
arsenal,  under  the  act  of  Congress  approved  April  19, 1864,  in  the  case 
of  the  Moline  Water-Power  Company,  and  the  recommendation  by  the 
baskid  of  a  plan  for  the  settlement  of  matters  between  the  United  States 
aacl  that  company,  are  embodied  in  the  report  of  the  board,  copied  in 
Cliapter  IV. 

The  recommendation  in  this  case  is  very  long,  and  is  not  copied  again 
here.   Briefly,  the  plan  recommended  by  the  board  was,  that  the  Moline 
WTater-Power  Company  should  convey  to  the  United  States  the  fee  of 
the  entire  water-power.    In  return  for  this  the  United  States  should 
develop  and  construct  the  water-power,  and  give  to  the  Moline  Water- 
fower  Company,  in  perpetuity,  free  of  cost,  one- fourth  of  all  the  (power 
obtained  and  the  privilege  of  renting  at  the  nominal  price  of  flfty  (50) 
eents  per  square  inch  of  cross-section  of  water  at  openings,  per  annum, 
all  the  water  that  the  United  States  should  not  at  any  time  require  for 
nse  at  the  arsensd.    This  plan  has  been  fully  carded  out,  and  the  recom* 
nieudations  of  the  commission  are  nearly  all  embodied  in  contracts  made 
between  the  United  States  and  the  water-power  company,  which  will 
appear  in  the  further  history  of  the  water-power.    Nevertheless,  a  care- 
ful reading  of  the  report  of  the  commission  on  this  subject  would  be 
naefol  for  a  clear  understanding  of  the  subsequent  action  taken  respect- 
ing it 

The  Chief  of  Ordnance,  in  submitting  the  report  of  the  commissioners 
^  the  Secretary  of  War,  for  hie  action  Ihereon,  made  the  following  re- 
ni^ks  in  regard  to  the  recommendations  in  the  case  of  the  water-power 
<^onipany: 

'^^"'nct  from  letter  of  Ch^f  of  Ordnance  transmittiny  report  of  the  Rock  Island  commission. 

Ordnance  Office,  War  Bepartment, 
*  WashingUmt  February  Sth^  1867. 

^^  *h«  Secretary  oP  War, 

Washington,  D,  C, : 

OQ^'^  :  I  hftve  the  honor  to  transmit  herewith  the  report  of  theoommission  appointed 
|L  ^^i*  the  acts  of  Congreae  approved  April  19th,  1864,  and  June  27th,  1866,  to  ascertain 
^^  ^ime  valae  of  the  &nd  on  Kock  Island  taken  possession  of  by  the  War  Department, 
^e  compensation  due  each  claimant. 


&r  ^5^  ^^  observe  that  no  award  has  been  made  to  the  Moline  Water-Power  Company 
{|j  *«^e  improvements  made  by  it  in  creatine  its  water-power ;  and  as  the  land  upon 
(2^  j||%land  upon  which  the  improvements  are  located  belongs  to  the  United  States,  it  is 
^  T^^tfal  whether  the  commission  had  authority  under  either  of  the  acts  above  named 
g^^^'ard  damages  to  this  company,  the  power  to  award  damages  being  limited  by  the 
()_^  tto  claims  &r  the  value  of  the  lauds  owned  by  individuals  and  taken  possession  of 
j;J^«^e  War  Department.    Still,  as  this  company  was  permitted  to  make  these  improve- 


p^^  t;^  upon  public  property,  it  is  doubtful  whether  it  should  be  taken  from  the  com- 

"^^  without  compensation. 
p^r^^^  recommendation  of  the  commission  indirectly  gives  compensation  to  the  com- 
jl^^^,  and  at  the  same  time  promotes  the  interests  of  this  Department  in  securing 
^^^^-power  for  the  arsenal.    If  the  War  Department  has  authority  to  sanction  and 


I  ^^  into  effect  this  recommendation,  I  respectfully  suggest  that  it  be  done. 
P^*  farther  legislation  is  necessary  to  that  effect,  I  recommend  that  it  be  requested  of 
^^ress  as  soon  as  possible. 

Very  respectfully,  your  ob'd't  serVt, 

A.  B.  DYER, 
Brig,  Gm%  Ch'f  of  Ord, 

11  OBD 
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To  carry  out  the  foregoing  recommendations,  the  following  resolation 
of  Congress  was  passed : 

Resolution  No.  54.— (Approved  Maxch  2, 1867.    Vol.  14,  p.  573.) 

JOINT  BESOLUTION  to  enable  the  Secretary  of  War  to  carry  oat  an  agreement  in  relation  to  water- 
power  for  the  arsenal  at  Book  Island. 

That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  enapowered  to  carry 
into  effect  the  recommendations  of  the  commissioners  appointed  nnder  the  acts  of  April 
nineteen,  eighteen  hundred  and  sixty-fonr,  and  Jane  twenty-seven,  eighteen  hnndred 
and  sixty-six,  relative  to  the  Moline  Water  Company  and  the  water-power  at  Rock 
Island,  Illinois,  as  contained  in  the  report  of  said  commissioners,  and  to  make  applica- 
tion for  that  purpose  of  the  money  heretofore  appropriated  for  securing  water-power 
at  the  head  of  Rock  Island. 

On  the  9th  of  April,  1867,  the  Chief  of  Ordnance  sent  to  General 
Bodman  a  draught  of  an  agreement  for  the  signature  of  the  Moline 
Water-Power  Company^  which  embodied  the  recommendations  of  the 
commissioners. 

On  April  16, 1867,  General  Bodman  retamed  this  agreement  and  in- 
closed a  copy  of  a  letter  from  the  Moline  Water-Power  Company,  dated 
April  15, 1867,  stating  that  the  company  did  not  think  the  agreement 
fully  covered  all  the  points  recommended  by  the  commission,  but  the 
president  of  the  company  was  authorized  to  execute  the  same  on  behalf 
of  the  company  after  adding  the  following  words : 

It  being  farther  understood  that  this  agreement  is  for  the  purpose  of  carrying  out 
the  recommendations  of  the  commissioners  appointed  under  the  acts  of  April  19,  1864, 
and  June  27, 1866,  relative  to  the  Moline  Water-Power  Company,  and  water-power  at 
Rock  Island.  Illinois,  and  that  the  recommendation  of  said  commissioners  now  on  file 
at  the  Ordnance  Department  at  Washington  City  is  regarded  as  a  part  of  this  agree- 
ment. ^ 

General  Bodman  stated  that  he  did  not  feel  authorized  to  add  the 
clause,  but  that  he  could  see  no  objection  to  its  being  added. 

The  agreement  was  returned  by  the  Chief  of  Ordnance,  under  date  of 
April  19, 1867,  with  the  additional  clause  inserted,  as  requested  by  the 
Moline  Water-Power  Company. 

One  clause  of  this  agreement  was  again  modified  in  the  following 
June,  and  before  giving  a  copy  of  the  agreement,  as  finally  executed,  it 
will  be  best  to  explain  the  circumstances  which  led  to  this  modification ; 
especially  since  it  was  the  cause  of  a  change  in  the  amount  of  money 
expended  on  the  wingdam,  or,  more  properly,  of  the  amount  of  money 
paid  out  by  the  Ordnance  Department,  and  has  sometimes  caused  com- 
plaints. 

In  1866,  (by  act  approved  June  27,  1866,)  Congress  appropriated 
$100,000  for  the  water-power.  It  had  been  agr^,  verbally,  that 
$40,000  of  this  sum  should  be  expended  on  the  wing-dam,  and  the  re- 
maining $60,000  on  the  stone  dam  for  utilizing  that  part  of  the  power 
which  the  agreement  gave  to  the  Moline  Company.  There  was  a  clause 
put  in  the  agreement  (third  clause)  requiring  $40,000  to  be  expended  on 
the  wing-dam.  The  anxiety  for  this  clause  on  the  part  of  the  Moline 
Water-Power  Company  was  caused  by  the  fact  that  it  was  supposed  the 
wing-dam  would  give  more  benefit  to  the  part  of  the  power  to  be  used 
by  that  company  than  it  would  to  the  part  to  be  used  by  the  Govern- 
ment. (This  belief  was  without  good  foundation.  The  wing-dam  has 
the  same  effect  on  one  part  of  the  power  that  it  has  on  the  other.) 
Further  appropriations  would  probably  be  made  to  complete  the  dams 
and  other  parts  of  the  water-power  in  accordance  with  the  plans,  but 
the  Moline  Company  did  not  feel  so  sure  that  the  wing-dam  would  be 
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completed  in  the  way  that  company  wanted  it,  and  as  they  were  anxious 
about  it,  this  clause  was  made  a  part  of  the  agreement.  It  was  notcon- 
Tenient  to  stipulate  in  the  agreement  exactly  what  work  should  be  done 
on  the  wing-dam,  but  the  plans  for  the  dam  were  made  and  agreed  upon 
verbally,  and  the  estimated  cost  was  carefully  determined  and  found  to 
be  within  $40,000.  Then  the  third  clause  of  the  agreement  was  made 
to  specify  that  this  sum  of  money  should  be  expended,  and  this  covered 
the  case.  Afterward,  while  the  wing-dam  was  being  built«  it  was  found 
that  contractors,  doing  work  for  the  United  States  Engineer  Depart- 
ment in  the  improvements  of  the  rapids  of  the  Mississippi  Biver,  were 
excavating  rock  from  the  bed  of  the  river  near  the  site  of  the  wing- 
dam.  Authority  was  obtained  from  the  Engineer  Department  to  have 
this  rock  delivered  on  the  dam.  This  was  done,  and  the  only  expense 
which  the  Ordnance  Department  incurred  in  the  construction  of  the 
rock  part  of  the  dam  was  the  cost  of  unloading  the  rock,  and  a  consid- 
erable part  of  this  labor  was  performed  by  enlisted  men.  As  the  largest 
item  in  the  estimated  expense  of  building  the  dam  was  the  cost  of  rock, 
delivered  as  required,  it  was  found  that  with  this  arrangement  the  dam 
could  be  built  in  accordance  with  the  plan  agreed  upon  for  much  less 
than  $40,000.  General  Bodman  then  proposed  to  deduct  from  $40,000 
the  value  of  the  rock  delivered  at  the  dam  and  expend  the  remainder ; 
bat  he  was  informed  by  the  Ohief  of  Ordnance  (see  letter  from  the  Ohief 
of  Ordnance  to  General  Bodman,  dated  May  29,  1867)  that  this  could 
only  be  done  by  consent  of  the  Moline  Water-Power  Company,  and  if 
that  company  insisted  upon  it,  the  whole  $40,000  would  have  to  be  ex- 
pended upon  the  wing-dam  in  accordance  with  the  agreement.  The 
Chief  of  Ordnance,  however,  suggested  that  the  agreement  (which,  I 
believe,  had  not  yet  been  executed)  be  changed  to  suit  the  case.  This 
was  done  by  consent  of  the  Moline  Company,  and  the  third  clause 
amended  to  read :  ^'3d.  The  United  States  of  America  hereby  agrees  to 
apply  forty  thousand  dollars,  or  so  much  thereof  as  the  War  Department 
may  consider  necessary^  to  complete  the  wing-dam,^  &c.,  the  words  in 
italics  being  added  to  the  origiual  agreement  to  make  the  clause  suit  the 
case. 

The  total  amount  paid  out  in  the  construction  of  the  part  of  the  wing- 
dam  in  which  the  Moline  Company  was  interested,  in  accordance  with 
the  foregoing,  was  $29,681.65. 

The  remainder  (a  little  over  $10,000)  was  reserved,  as  General  Bod- 
man's  letters  show,  for  connecting  the  wing-dam  with  Benham's  Island 
and  Sears's  dam,  and  for  repairs  of  Sears's  dam. 

It  was  subsequently  claimed  by  the  Moline  Company  that  the  United 
States  did  not  carry  out  this  part  of  its  agreement,  because  the  whole 
$40,000  was  not  expended  on  the  wing-dam,  and  complaints  have  been 
based  upon  this  claim.  On  this  account  a  full  statement  of  the  matter 
is  given.  The  letters  pertaining  to  this  subject  are  not  copied,  because 
it  is  unnecessary.  They  are  as  follows :  From  General  Bodman  to  the 
Chief  of  Ordnance,  dated  May  24  and  June  5, 1867 ;  from  the  Chief  of 
Ordnance  to  General  Bodman,  dated  May  29  and  June  10, 1867 ;  from 
General  Bodman  to  Moline  Water- Power  Company,  dated  June  3,  and 
their  reply  dated  June  4, 1867. 

The  agreement,  after  being  amended,  was  executed  by  the  Moline  Water- 
Power  Company,  and  sent  to  the  Chief  of  Ordnance,  June  19, 1867.  This 
is  the  agreement  still  in  force  between  the  United  States  and  the  water- 
power  company,  and  contains  the  principal  matters  of  contract  between 
the  two  contracting  parties.  It  has  been  amended  and  supplemented  by 
additional  contracts  several  times  since,  and  as  all  of  these  agreements 
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are  important  docamebts  for  convenience  of  reference  and  consaltation, 
tbey  are  placed  together  in  order  of  occurrence  in  an  appendix  at  the 
end  of  this  chapter.  This  first  agreement  is  marked  '^A"  in  the 
appendix. 

Before  giving  an  account  of  the  construction  of  the  wing-dam,  it  will 
be  best  to  explain  what  were  the  plans  resx>ecting  the  water-power  at 
this  time.  TheslB  plans  are  set  forth  in  a  letter  &om  General  Bodman 
to  the  Chief  of  Ordnance,  dated  May  20, 1867,  and  can  be  understood 
by  reference  to  the  map  on  Plate  XI.  Prior  to  this,  in  the  summer  of 
1866,  there  was  considerable  correspondence  on  the  subject  of  the  water- 
power,  and  the  letters  on  the  subject  give  the  plans  for  the  work  as 
they  stood  at  that  time. 

A  short  description  of  the  water-power  will  be  useful  for  understand- 
ing the  papers  and  maps  on  the  subject. 

The  distance  from  the  head  of  the  wing-dam  to  the  foot  or  west  end  of 
Bock  Island  (see  map  on  Plate  XI)  is  3.20  miles.  The  fall  of  the  Bock 
Island  rapids  in  this  distance  is  6.65  ieet  at  high  water,  and  7.55  feet  at 
low  water.  To  obtain  a  water-power,  this  fall,  or  so  much  of  it  as  is 
practicable,  must  be  concentrated  at  one  point.  This  is  done  in  the 
south  or  ^'slough"  channel  by  building  a  dam  across  it.  The  fall  or 
head  obtained  at  the  dam  is  the  total  fall  of  the  rapids  given  above,  less 
the  slight  fall  of  the  surface  of  the  water  in  the  pool  above  the  dam  and 
the  fall  in  the  tail-race,  or  so  much  of  the  channel  as  is  below  the  dam. 
At  low  water  this  last  amount  to  be  deducted  is  considerable.  At  high 
water,  of  course  the  water  backs  up  into  the  tail-race,  makes  the  surface  of 
the  water  in  the  tail-race  nearly  level,  and  the  amount  of  fall  to  be  sub- 
tracted is  inconsiderable.  This  gives  a  fall  or  head  at  the  dam  as  fol- 
lows, (see  map  on  Plate  XI :) 

At  the  east  end  of  the  dam  O  O,  where  the  Moline  Company  uses  its 
water — 

At  high  water,  6.45. 

At  low  water,  5.45. 

At  the  lower  end  of  the  dam  K  K\  where  the  United  States  uses  its 
water — 

At  high  water,  6.65. 

At  low  water,  6.25. 

The  location  of  the  dam,  as  proposed  by  General  Bodman  in  1866,  is 
shown  on  the  map  on  Plate  I. 

The  plan  as  proposed  in  1867  (see  General  Bodman's  letter  of  May 
20, 1867,  copied  a  few  pages  further  on)  was  to  build  a  masonry  dam 
along  the  line  O  O  O^  to  A.  (See  map  on  Plate  XI.)  The  Moline  Com- 
pany was  to  use  its  water  at  the  east  end  of  this  dam  O  O,  and  let  its 
water  pass  along  the  tail-race  formed  between  this  dam  and  the  shore. 
The  United  States  would  use  its  water  at  the  lower  or  west  end  of  this 
dam  at  O'  K.  This  was  the  plan  for  which  the  first  agreement  (see 
Appendix  A  at  end  of  this  chapter)  was  framed. 

This  plan  was  subsequently  changed  in  1869.  By  the  new  plan  the 
dam  O  O  was  to  run  in  to  the  shore  of  the  Moline  Company's  land  at  (7, 
and  a  canal  was  to  be  dug  to  carry  away  the  Moline  Company's  tail-water 
from  S^  and  discharge  it  into  the  river  below  the  site  of  the  dam,  where 
the  United  States  would  use  its  water.  This  is  the  plan  upon  which  the 
water-power  was  subsequently  constructed. 

The  dam  last  mentioned  was  not  locatcMl  when  the  plan  was  made,  but 
was  subsequently  located  on  the  line  K  K  in  1872. 

This  plan  caused  a  new  agreement  between  the  United  States  and  the 
Moline  Company  to  be  made,  which  is  given  in  Appendix  B  to  this 
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chapter.  This  plan  brought  the  ^^pool"  or  dammed  ap  water  against 
the  Moline  Company's  land  along  the  shore-line  d  K,  and  necessitated 
the  constraction  of  a  dike  to  prevent  the  overthrow  of  the  company's 
land.  The  dike  n  d'y  to  prevent  overflow  upon  the  island,  had  to  be  built 
in  either  case. 

If  these  plans  for  a  water-power  are  deemed  peculiar  or  expensive,  it 
shoald  be  borne  in  mind  that  the  report  of  the  board  of  commissioners 
and  the  legislation  and  agreements  based  thereon  required  that  the 
United  States  should  construct  the  water-power  and  give  the  Moline 
Company  one-fourth  of  the  water.  This  obligation  was  the  payment 
which  the  United  States  made  to  the  Moline  Company  for  its  property, 
that  is,  for  its  share  of  the  water-power.  Under  this  obligation  the 
water-power  had  to  be  so  built  that  the  Moline  Company  could  use  its 
fourth  of  the  water,  and  it  could  use  it  only  at  or  near  Moline.  It  had 
also  to  be  so  built  that  the  Government  could  use  its  three-fourths,  and 
the  arsenal  required  this  three-fourths  near  the  arsenal  shops.  If  a  dam 
were  built  across  the  channel  at  or  near  Moline  to  suit  the  wants  of  the 
Moline  Company,  then  the  Government  could  have  no  power  one  and  a 
fourth  miles  below,  where  it  required  it ;  and,  vice  versa,  the  Moline 
Ccfmpany  could  have  no  power  if  the  dam  were  built  below.  The  head 
was  too  little  to  admit  of  its  division  by  building  a  dam  at  both  places 
and  using  the  same  water  twice,  hence  the  peculiar  construction  de- 
scribed ;  and  the  peculiarities  of  the  case  admitted  of  no  better  con- 
struction. 

Had  the  United  States  purchased  all  the  rights  of  the  Moline  Com- 
pany by  paying  a  sum  of  money  for  the  same,  then  the  Government  would 
have  needed  only  to  build  its  dam  such  as  K  K  across  the  channel  and 
protect  the  shores  of  the  pool  from  overflow  by  the  inexpensive  dikes 
necessary  for  this  purpose.  This  would  have  saved  the  expense  of  the 
frres^t  dam-wall  from  o  to  dj  4,000  feet,  and  the  canal,  2,000  feet  long  and 
200  feet  wide,  through  limestone  rock,  which  have  been  built  solely  to 
enable  the  Moline  Company  to  use  its  share  of  the  water,  and  have  cost 
atK)at  $500,000.  It  is  presumable  that  the  rights  of  the  company  could 
have  been  purchased  for  a  less  sum  than  this,  and  the  United  States 
would  then  have  been  left  sole  owners  of  all  the  power,  and  would  have 
been  free  from  a  troublesome,  "  entangling  alliance  "  with  a  private  cor- 
poration. 

At  p  on  the  map  is  shown  the  wooden  bulk-head  put  in  by  the  Moline 
Company,  and  frequently  mentioned  in  papers  relating  to  the  water- 
yower.  It  was  a  temporary  structure  to  make  a  portion  of  the  water- 
power  available  for  use  by  the  Moline  Company  while  the  construction 
of  the  remainder  was  going  on,  and  it  has  since  been  removed. 

The  line  of  the  Moline  Company's  old  dam  (partly  washed  out  in  1868 
and  entirely  removed  in  18G9)  is  shown  at  n  n  n  n  on  the  map.  This 
line  may  not  be  absolutely  correct,  but  it  is  as  nearly  so  as  I  can  deter- 
mine. 

The  wingdam  built  by  the  United  States  is  shown  on  the  map  from 
Benham's  Island  to  C.  The  small  piece  G  is  the  piece  referred  to  in 
papers  as  being  at  Gordon's  Landing.  The  piece  H  I  is  a  cheap,  narrow 
wall  of  loose  rock,  rising  only  a  little  above  the  surface  at  low  water.  I 
have  never  understood  clearly  what  object  was  sought  in  putting  in 
these  two  pieces,  and  they  have  never  accomplished  any  good. 

The  proposed  channel,  marked  M  M'  on  the  map,  the  piece  of  wing- 
dam  C  N,  and  the  long  dotted  lines  showing  a  proposed  wing-dam  to  A 
are  to  explain  some  history  of  the  water-power  of  a  much  later  date,  and 
will  be  described  in  the  proper  place. 
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It  is  believed  that  the  foregoing  description  and  explanation  will  en- 
able the  reader  to  understand  all  papers  on  the  subject  of  the  water- 
power  without  much  difficulty.* 

On  the  20th  of  May,  1867,  General  Eodman  sent  to  the  Chief  of  Ord- 
nance plans  for  the  improvement  of  the  water-power,  with  the  following 
letter : 

Rock  Island  Arsenal,  Irxs., 

May  20, 1867. 
Brevet  M^or  General  A.  B.  Dykr, 

Ch i^f  of  Ordua nee: 

Sir  :  In  compliance  with  yours  of  the  30th  nltc,  I  have  the  honor  to  inclose  here- 
with tracings  of  plans  of  proposed  improvements  of  water-power  at  the  head  of  this 
island. 

Sheet  No.  1  shows  the  plan  of  these  improvements.  I  propose  to  commence  at  the 
head  of  Benham's  Island  and  raise  the  wing-dam  np  to  near  the  high-water  line,  by 
filling  in  rubble  or  broken  stone  and  earth  or  sand  and  mud  now  deposited  in  the  <Uid, 
and  to  extend  this  wing-dam  as  far  np  the  river,  along  the  line  shown  on  the  plan,  as 
140,000  will  build  it.  I  also  propose  to  commence  at  the  lower  end  of  the  present  wall 
of  old  dam,  and  build  along  the  broken  line  a  stone  wall  20  feet  high  by  10  feet  at  base 
"  "         "").050  will  build  it. 


and  4  feet  at  top,  with  a  10-inch  thick  stone  coping,  as  far  as 

The  water-power  company  desires  that  openings  shall  be  built  in  this  wall,  as 
shown  in  sheet  No.  2.  One  double  opening  in  every  100  feet,  or  one  treble  opening  in 
every  150  feet.  This  wall  should,  in  my  judgment,  be  built  with  cement  instead  of 
lime,  and  of  large,  sound  stones,  well  bedded,  with  fragment  headers  in  every  general 
course,  extending  well  into  the  wall.  The  stones  forming  the  outer  and  inner  faces  of 
the  wall  should  be  squarely  jointed,  but  not  dressed  on  the  exterior.  It  need  not,  I 
think,  be  strictly  *'  range  work,''  but  each  general  course  should  not,  at  any  point,  be 
composed  of  more  than  two  thicknesses  of  stone.  The  interior  of  the  wall  should  be 
composed  mainly  of  large,  sound  stones,  the  interstices  being  well  filled  in  with  smaller 
stones  and  cement.  The  coping  only  need  be  dressed  along  the  joints  and  edges,  and 
properly  bedded. 

Very  respectfully,  your  obed't  servant, 

T.  J.  RODMAN, 
Lieut.  Col,  of  Ordnance  and  BWt  BHg,  GenU,  U.  S.  A, 

On  the  26th  of  December,  1867,  General  Eodman,  in  reply  to  an  in- 
quiry from  Mr.  B.  Davenport  relative  to  the  proposed  crib-work  in  the 
Mississippi  Biver  opposite  to  his  property  in  Moline,  explained  its  object, 
and  received  the  following  reply : 

Rock  Island,  Illinois,  January  3d,  1866. 

Brig.  Gen.  T.  J.  Rodman,  U.  S.  A., 

Bock  Island  Arsenal,  Rock  Island,  Illinois  * 

Sir:  Your  oommunication  of  tbe  26tb  ult.,  relative  to  the  crib- work  in  the  Missis- 
sippi River  opposite  my  property  above  the  town  of  Moline,  is  received,  stating  that 
for  the  purpose  of  improving  tlie  water-power  belonging  to  the  United  States  at  the 
head  of  the  island  of  Rock  Island,  it  is  proposed  to  build  the  "  crib- work  "  withoi\t 
openings,  say,  three  to  five  feet  above  low  water,  the  exact  height  yet  to  be  determined. 

The  above  property  has  a  river-front  a  mile  in  length,  which,  by  the  proposed  crib- 
work,  will  be  entirelv  shut  off  from  access  to  steamboats  and  other  crafts  navigating 
the  river.  Parts  of  tne  bank  above  the  underlying  rock  are  now  washed  at  the  higher 
stages  of  water,  and  a  portion  of  the  land  is  but  little  above  the  usual  high  water,  and 
the  effect  of  the  proposed  improvement  in  raising  the  general  water-level  will  be  to 
work  very  serious  damage  to  the  property  in  question  by  the  washing  away  of  the 
banks  and  the  overflow  of  a  portion  of  it. 

I  do  not  wish  to  put  any  obstacle  in  the  way  of  the  proposed  improvement,  but,  on 
the  contrary",  am  desirous  of  facilitating  the  work  as  far  as  possible,  and  it  would  seem 
that  I  ought  not  to  be  materially  damaged  by  it. 

It  appears  to  me  to  be  no  more  than  right  that  the  Government  should  secure  the 
banks  n:om  washing  by  a  facing  of  rough  stone,  commonly  called  '*  riprap-work,"  or 
some  other  proper  means,  and  should,  by  dikes,  or  levees,  protect  the  land  from  over- 
flow, and  I  am  willing,  in  the  event  of  being  so  protected,  to  release  the  United  States 

*  In  the  copies  of  papers  relating  to  the  water-power,  letters  and  marks  referring  to 
accompanying  drawings  are  sometimes  omitted,  because  the  drawings  do  not  accom- 
pany this  book ;  when  these  references  are  important,  they  are  made  to  coincide  with 
the  map  on  Plate  XI,  and  are  given. 
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from  all  claims  by  reaAon  of  damage  done  Baid  property  by  such  improvement.    Tbe 
■aid  crib- work  in  no  event  to  be  bailt  more  than  five  feot  above  low- water  mark. 
I  am,  sir,  very  respectfully,  your  ob't  serv't, 

BAILEY  DAVENPORT. 

General  Bodmau  referred  this  case  to  tbe  Chief  of  Ordnance  for  his 
information  and  farther  instrnctions,  as  follows : 

Washington,  February  6thy  1868. 
B'v't  M^.  Gen.  A.  B.  Dter, 

Chief  qf  Ordnance : 

Sir  :  I  have  the  honor  to  report  tbat  in  pnrsnance  of  tbe  plans  presented  by  me 
and  approved  by  the  Department,  for  the  constraction  of  the  win^-dam  for  developing 
the  water-power  at  the  Rook  Island  arsenal,  I  had  commenced  work  at  that  improve- 
ment, and  that  in  oonseqaence  of  having  been  advised  by  Mr.  B.  Davenport  that  he 
should  claim  from  the  United  States  remuneration  for  any  damage  that  might  be  done 
to  his  property  from  overflow  or  abrasion  of  shores  consequent  upon  the  constraction 
of  said  dam,  I  have  deemed  it  proper  to  discontinue  work  on  said  dam  until  the  fur- 
ther instructions  of  the  Department  shall  have  been  received. 

The  probability  of  serious  damage  to  Mr.  Davenport's  property  from  the  erection 
of  the  wing-dam  is,  in  m^  Judgment,  remote,  as  the  dam  opposite  this  property  will  not 
exceed  three  feet  in  height  above  ordinary  low  water,  and  there  will  be  a  depth  of 
about  twelve  feet  on  the  top  of  the  dam  at  high  water. 

Please  give  your  instructions  on  this  subject. 
I  am,  sir,  respectfully,  your  ob't  serv't, 

T.  J.  RODMAN, 
Lt.  Col.  of  Ord.  and  B'v't  Brig,  Gen,  U.  S,  J.,  Com'd'q  H,  L  Arsenal 

The  following  answer  was  received  to  the  above  letter : 

Ordnance  Office,  War  Department, 

Washingtonf  February  8</t,  1868. 

Brevet  Brigadier- General  T.  J.  Rodman, 

Commanding  Bock  Island  Arsenal : 

Sir  :  In  reply  to  your  letter  of  6tb  instant,  asking  instrnctions  as  to  whether  you 
shall  resume  work  on  the  wing-dam  for  developing  the  water-power  at  the  Rock  Island 
arsenal,  I  have  to  state  tbat  your  letter  was  submitted  to  the  Secretary  of  War,  with 
recommendation  that  the  work  should  go  on  as  authorized,  and  that  he  has  approved 
that  recommendation.  Ton  will  therefore  resume  work  on  the  dam,  as  advised  by 
telegraph  this  morning. 

Respectfully,  your  oVt  serv^t, 

A.  B.  DYER, 
Brevet  Major-General^  Chief  Ordnance, 

As  the  drawings  and  records  of  the  arsenal  gave  no  fall  description  or 
history  of  the  constraction  of  the  wing-dam,  I  obtained,  in  1872,  from 
Lient.  W.  P.  Batler,  who  was  familiar  with  it,  a  special  report  on  the 
subject.  The  following  are  extracts  from  this  report,  and  on  Plate  XII 
are  shown  cross-sections  of  the  wingdam  : 

Part  H  I,  IjSOC  long,  was  built  in  November  and  December,  1867,  by  Major  Edson, 
then  in  temporary  command  of  Rock  Island  arsenal.  Plain  crib-work,  10^  from  out  to 
out,  mddl.  of  6"  X  8"  pine  timber,  fastened  by  oak  pins,  filled  with  loose  stone  to  about 
3'  above  low  water.  The  work  was  done  by  a  foreman,  two  laborers,  and  five  enlisted 
men.  The  stone  was  from  Dock  Creek  chain,  one  mile  distant,  transported  in  lighters 
by  Case  and  Company,  and  unloaded  by  the  Ordnance  Department.  The  cribs  were 
built  on  lighters  and  lowered  in  place.  Rate  of  progress  80  feet  per  day.  Lumber  in 
100" =4,300",  at  $17.00  per  thousand.  Total  cost  of  dam,  $1.00  oer  running  foot.  The  plans 
not  having  yet  been  returned  to  General  Rodman,  he  declined  to  make  the  United 
States  liable  for  this  work.  The  lumber  was  furnished  by  Chas.  Atkinson,  president 
of  the  Moline  Water-Power  Company,  who  was  afterward  to  be  paid  for  it  by  the 
United  States.  General  Rodman  made  a  proviso  that  this  should  not  be  construed  to 
confer  any  right  of  ownership  in  Mr.  Atkinson.  Part  D  E,  in  deep  water,  was  built  in 
February  and  March,  1868.  Cribs  of  6^'  x  8''  timbers  were  built  on  the  ice,  and  lowered 
in  place  and  fiUed  with  stone  quarried  about  1,000^  S.  W.  of  Sears's  dam,  and  hauled 
in  wagons  to  the  wing-dam.    A  few  cribs  were  made  15'  wide  at  the  bottom  and  12'  at 
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the  top  on  the  outside.  This  was  found  to  be  costly,  and  the  rest  were  made  12'  wide 
at  the  bottom,  without  batter.  Part  A  B  C  D  was  built  from  July  to  October,  1^^. 
The  cribs  are  12^  wide  from  A  to  C,  and  10^  from  C  to  £.  It  was  qot  at  first  intended  to 
cover  over  the  cribs  entirely,  and  a  continuous  apron,  4'  wide,  was  made  for  about  600' 
from  Benham's  Island,  to  prevent  nnderwashing.  The  timbers  are  6'^  X  8'^,  6"  X  6",  and 
b"  X  6'^  fastened  by  oak  pins\ 

A  rope  was  stretched  from  the  wing-dam  to  the  coffer-dam  on  Moline  chain,  and  used 
for  a  current-ferry.  The  stone  was  all  delivered  on  lighters  by  Case  and  Company,  and 
unloaded  by  Ordnance  Department.  Cost  per  loose  yard  of  stone  in  position.  39  cents. 
Average  cost  per  running  foot  of  completed  dam  A  B  C  D,  $8.00.  Part  £  F  was  built  from 
November  17, 1868,  to  June,  1869.  An  ordinary  coffer-dam,  made  of  old  boards  and 
filled  with  earth,  was  put  in  and  covered  over  entirely  with  stone  purchased  of  Chas. 
Atkinson,  at  $1.00  per  loose  yard.  The  stone  was  delivered  on  Moline  shore  by  Mr.  Atkin- 
son, and  loads  transported  and  unloaded  by  Ordnance  Department.  Cost  of  completed 
dam  £  F  per  running  foot,  Sll.OO.  The  wing-dam  was  intended  to  be  1'  above  high  water 
for  the  first  400'  from  Benham's  Island,  to  make  a  log-harbor.  The  next  length  was  to 
be  8'  above  low  water,  the  next  5'  above  low  water,  to  the  west  line  of  Bailey  Daven- 
port's property,  and  all  east  of  that  line  3'  above  low  water. 

After  the  completion  of  the  dam,  a  large  quantity  of  the  sand  and  mud  excavated 
from  the  water-power  pool  was  deposited  along  the  wing-dam.  It  was  the  opinion  of 
General  Rodman  that  an  extension  of  the  wing-dam  much  beyond  Gordon's  Landing 
would  not  be  beneficial,  as  such  an  extension  would  necessarily  make  the  mouth  of  th<^ 
pool  narrower. 

It  is  my  own  opinion  that  it  would  not  be  advantageous  to  connect  Gordon's  Land- 
ing with  the  upper  part  H  I,  unless  fche  dam  should  1^  made  more  nearly  water-tight 

than  it  is  now.    The  month  of  the  pool  in  this  case  would  be  but wide,  and  the 

small  increase  of  bead  would  be  nearly  compensated  for  by  the  leakage,  and  this  nar- 
row opening  would  be  liable  to  be  frequently  gorged  by  ice,  the  river  being  shallow  at 
the  point  I. 

THE  UPPER  DAM- WALL. 

This  wall  is  marked  o  f  on  the  map,  (Plate  XI),  and  iu  papers  is 
sometimes  called  the  Moline  dam  wall  to  distinguish  it  from  other  water- 
power  constructions.  At  o  n  is  shown  a  crotchet  in  the  wall.  It  was 
intended  originally  to  build  the  wall  from  about  the  point  n,  along  the 
line  where  the  Moline  Company's  old  dam  had  been.  The  crotchet  was 
built  out  to  0,  and  the  wall  built  from  that  point  at  the  request  of  the 
Moline  Water-Power  Company,  and  that  company  paid  the  increase  of 
cost  caused  by  the  change  of  location.  This  crotchet  now  acts  as  a 
retaining-wall  for  the  earth  embankment  approach  to  the  Government 
bridge  to  Moline.  (n  p  on  the  map.)  A  cross-section  and  elevation  of 
the  dam-wall  are  shown  on  Plate  XTT.  The  elevation  shows  one  of  the 
"  water-ways  ^  mentioned  in  papers  on  this  subject.  These  water-ways 
are  now  always  called  gates.  There  are  thirty-seven  of  them  in  this 
wall,  built  solely  for  the  use  of  the  Moline  company.  And  this  number, 
it  was  estimated,  would  supply  that  company  with  all  the  water  they 
will  ever  require  or  all  that  they  can  ever  be  allowed  to  use  under  their 
contract.  These  gates  might  give,  with  water-wheels  of  the  maximum 
size  consistent  with  economy,  about  1,900  horse-power. 

The  height  of  the  wall  from  the  rock-bed  of  the  river  is  generally 
about  18J  feet.  Its  height  above  low  water*  is  16J  feet.  It  is  8  feet 
thick  at  the  base,  3f  feet  thick  under  the  coping,  and  the  coping  is  1 
foot  thick  and  4J  feet  wide.  The  wall  is  strengthened  by  sloping  but- 
tresses 3  feet  wide,  and  3  feet  thick  at  the  base,  and  placed  15  feet  apart. 
The  total  length  of  the  wall  is  2,307  feet. 

It  was  begun  in  June,  1868,  and  finished  in  December,  1869,  except 
about  100  feet  at  the  lower  end,  which  was  not  built  till  1872. 

The  stone  was  furnished  by  Messrs.  Sanger  &  Steel,  of  Joliet,  HI.; 
was  brought  to  Moline  by  rail,  and  transported  from  the  railfoad-track 
in  Moline  to  the  bank  of  the  river  near  the  wall  on  a  special  railroad- 

*  Low  water  here  means  low  water  in  the  tail-race.  The  water  is,  of  conrse,  higher 
in  the  porl. 
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switch  laid  for  that  purpose.  After  being  dressed  it  was  wagoned  down 
to  the  Bite  of  the  wall  in  the  river,,  and  was  set  with  boom-derricks. 
Little  or  no  difficalty  was  experienced  in  getting  good  foundations,  the 
bed  of  the  river  being  good  solid  rock  throughout.  The  total  cost  of 
this  wall  was  about  $217,000.* 

The  following  are  several  letters  and  papers  pertaining  to  the  water- 
power,  which  are  interesting,  and  which  need  do  explanation  except 
what  has  been  given : 

MoLiNE,  June  9,  ISCS. 
Fv't  Brig.  General  T.  J.  Rodman  : 

Sir  :  Oar  manufactarers  think  that  the  space  between  the  wall  and  your  coffer-dam 
at  Moline,  as  now  being  placed,  will  tend  to  obstruct  the  discharge-water  from  their 
vheels,  and  have  instructed  me  to  say  that  if  yon  will  change  it,  so  as  to  increase  the 
ipace  about  fifty  feet  additional  to  what  it  is  now,  this  company  will  pay  the  additional 
expense  that  may  be  incurred  by  such  change  by  the  United  States. 
With  great  r^pect,  I  am,  your  obedient  servant, 

CHARLES  ATKINSON, 
•  Freeident  Moline  Water-Poxoer  Co. 

General  Bodinan  changed  the  position  of  the  dam  as  requested,  and 
Dpon  the  conditions  named  in  the  foregoing  letter. 

[Public  No.  38.] 

AN  ACT  makiog  appropriations  for  thesapport  of  the  Army  for  the  year  ending  Jane  thirtieth,  eight- 
een hondred  and  sLLty-nine,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  pnited  States  of  America  in 
Congress  assembledf  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the  support  of  the 
Army  for  the  year  ending  the  thirtieth  of  June,  eighteen  hundred  and  sixty-nine  : 

For  repairs  and  improvement  of  armoi'ies  and  araenals. 

For  arsenal  and  armory  at  Rock  Island,  Illinois,  three  hundred  and  eighty  thousand 
dollars :  Provided,  That  eighty  thousand  dollars  of  said  sum  shall  be  devoted  to  the 
development  of  the  water-power,  to  carry  out  existing  contracts. 
Approved  June  8th,  1868. 

Rock  Island  Arsenal,  June  15, 1868. 
Brevet  Major-General  A.  B.  Dyer, 

Chitf  of  Ordnance : 

Sir*:  I  have  commenced  putting  in  the  coffer-dam  for  the  erection  of  the  dam  wall 
below  the  old  dam,  and  am  makmg  good  progress  with  it.  The  $60,000  which  have 
been  assigned  to  this  object  will  not  probably  build  more  than  600  to  700  feet  of  wall, 
after  making  all  necessary  preparations.  But  if  Congress  shsdl  appropriate  $80,000 
more,  as  I  understood  it  likely  would  do,  and  have  learned  indirectly  that  it  has  done, 
it  will  build  1,500  to  1,800  feet  of  wall  altogether,  and  it  will  be  much  more  economical 
to  bnild  the  coffer-dam  all  at  once  than  at  two  separate  operations.  I  therefore  request 
that  yon  advise  me  whether  or  not  Congress  has  appropriated  any  additional  funds  for 
this  purpose,  and  if  so,  how  much,  so  that  I  may  know  how  far  down  to  extend  the 
coffer-dam.  I  do  not,  of  course,  contemplate  using  any  money  appropriated  at  the 
present  session  of  Congress  prior  to  the  1st  of  July. 

As  I  shall  probably  be  as  far  down  with  the  coffer-dam  as  the  $60,000  will  build  the 
waU  before  I  can  hear  from  you  by  mail,  please  telegraph  me  on  receipt  of  this  whether 
to  go  on  or  not. 

T.  J.  RODMAN, 
Lieut,  Col,  Ordnance  and  Br'vH  Brig,  Genl. 

Ordnance  Office,  War  Department, 

Washington,  June  20,  1668. 
B\'t  Brig.  Gen^  T.  J.  Rodman, 

Com^d'g  Bock  Island  Arsenal : 

Sut :  I  have  to  acknowledge  your  letter  of  the  15th  inst.,  and,  in  reply,  to  inform  you 
that  the  Army  appropriation  bill  for  the  fiscal  year  ending  June  30th,  1869,  has  been 

*  The  exact  cost  of  particular  water-power  constructions  built  at  this  time  cannot  be 
determined  accurately.  Work  on  this  wall,  the  island  earth  dike,  the  stone  dike,  the 
eanal  and  wing-dam  were  carried  on  simultaneously,  apd,  although  an  account  of  ex- 
penditures on  the  water-power  was  carefully  kept,  the  cost  of  the  different  parts  of  the 
work  was  not  kept  separately. 
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enacted  into  a  law,  and  tbe  following  is  one  of  its  provisions :  **  For  arsenal  and  armory 
at  Rock  Island,  Illinois,  three  hundred  and  eighty  thousand  dollars :  Providedf  That 
eighty  thousand  dollars  of  said  sam  shall  he  devoted  to  the  development  of  the  water- 
power,  to  carry  out  existing  contracts." 

The  money  will  be  avaflaole  after  the  30th  instant,  and  you  are  anthorized  to  make 
your  arrangements  accordingly. 

Respectfully,  your  ob*a't  serv't, 

A.  B.  DYER, 
B'rH  Maj.  Gtn%  CWf  Ord. 

MoLiNE,  June  30, 1868. 
B-v»t  Brig.  Geu'l  T.  J.  Rodman, 

Rock  Island : 

Sir  :  The  Moline  Water-Power  Company  would  be  accomtuodated  if  you  would  have 
your  coffer-dam  extended  (down  stream)  from  one  to  two  hundred  feet  beyond  the 
1,500  feet  which  you  proposed  would  be  sufficient  for  the  purposes  of  the  Government, 
and  will  pay  for  such  excess;  and  if  you  will  then  have  it  run  obliquely  to' the  shore 
instead  of  perpendicular,  tbey  will  pay  the  cost  of  the  additional  length. 
Very  respectfully,  your  ob'd't  serv't,  , 

CHAS.  •ATKINSON, 

Pr&^i  M.  W.  F.  Co, 

m 

General  Bodman  changed  the  location  of  the  cofferdams,  as  requested. 

Moline,  July  Ut,  1866. 
B'v't  Brig.  Gen'l  T.  J.  Rodman, 

Bock  Island  Arsenal : 

Sir  :  By  the  terms  of  the  contract  and  transfer  of  the  fee  of  the  Moline  water-power 
to  the  United  States,  no  cfefinite  or  specified  time  for  the  full  development  of  the  water- 
power  was  given,  the  complete  development  of  the  power  which  we  understand  to  be 
contemplated  by  the  Government  will  neoeasarily  require  considerable  length  of  time, 
even  if  work  should  progress  continuously  upon  it,  and  in  view  of  the  uncertainty  of 
appropriations  of  money  for  that  purpose,  it  will  in  aU  probability  be  several  years 
before  the  development  of  tbe  power  wiU  be  completed,  and,  consequently,  before  this 
company  can  avail  itself  of  the  power,  unless  a  bulk-head  similar  to  the  old  one  should 
be  thrown  across  to  the  island  shore  from  the  lower  end  of  the  wall  you  propose  to  con- 
struct this  year. 

As  I  have  remarked,  no  time  was  fixed  by  the  transfer  for  complete  development, 
yet  it  was  understood  by  this  company,  and  we  cannot  doubt  it  was  the  intention  of 
the  Government,  to  so  adjust  the  process  of  development  of  the  water-power  as  to 
furnish  this  company  its  (^uota  under  the  contract  with  as  little  delay  or  damage  by 
hinderance  of  their  operations  as  would  be  consistent  with  the  character  and  stability 
of  the  work.  It  will  be  perceived  that  the  new  wall  will  be  useless  to  us  without  a 
new  bulk-head,  (at  least  for  a  long  time,)  and  you  are  doubtless  aware  that  the  old  bulk- 
head has  become  so  dilapidated  and  worn-out,  tbat'it  cannot  reasonably  be  calculated 
on  to  stand  another  season  of  high  water,  and,  knowing  tbe  dependence  of  our  com- 
munity on  the  water-power,  can  readily  appreciate  the  interest  this  company  feel  in 
knowing  the  purposes  of  the  Government  in  regard  to  making  the  Water-power  avail- 
able to  us,  as  far  as  the  wall  is  built  the  present  season.  It  has  occurred  to  this  com- 
pany that  your  orders  pertaining  to  tb is  work  may  not  give  discretionary  power  to 
make  a  decision  of  tbe  matter  in  question  ;  if  not,  you  will  confer  a  favor  on  us  by 
referring  it  to  the  War  Department,  asking  early  attention,  as  tbe  season  is  advanc- 
ing in  which  this  kind  of  work  has  to  be  commenced,  if  done  this  season.  Be  pleased, 
general,  to  give  us  an  early  answer  to  tbis  communication. 
I  am,  very  respectfully,  your  ob'd't  serv't, 

CHAS.  ATKINSON. 

Prea't  M,  W.  P.  Co, 

This  letter  was  submitted  to  the  Chief  of  Ordnance,  and  his  instruc- 
tions in  the  case  requested.    The  following  is  his  reply  : 

Ordnance  Office,  War  Department, 

Washington f  July  7,  1869. 

BVt  Brig.  General  T.  J.  Rodman, 

Eock  Island  Arsenal : 

Sir:  I  have  received  your  letter  of  the  3d  inst.,  in  relation  to  the  development  of 
the  water-power  at  the  head  of  Rock  Island  under  the  appropriations  for  that  purpose, 
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with  that  from  Mr.  Atkinaon  urging  the  immediate  coDstmction  of  a  bulk-bead  similar 
to  the  old  one.  Neither  the  proce^ings  of  the  Kock  Island  commission  nor  the  appro- 
priation acts  make  any  mention  of  the  order  in  which  the  works  for  the  develoi>ment 
of  the  water-power  should  be  undertaken.  It  is  understood,  however,  that  the  inter- 
ests of  the  United  States  shall  govern  in  this  matter,  and  beyond  this  I  am  not  author- 
ized to  give  instructions  on  the  question  presented  by  Mr.  Atkinson.  I  will,  however 
submit  such  views  and  opinions  and  ar^ments  as  you  and  Mr.  Atkinson  may  send  to 
this  office  to  the  Secreta^  of  War  for  his  decision  in  the  matter,  and  communicate  it 
to  you  when  received,  for  your  information  and  government. 
Respectfully,  your  obe'd't  servant, 

A.  B.  DYER, 
B*vH  Major-Generalf  Chief  of  Ordnance. 

The  sabstaDce  of  this  letter  was  communicated  to  the  Moline  Water- 
Power  Company. 

In  the  fall  of  1868  a  controversy  began  with  the  Moline  Water-Power 
Company  on  various  matters  relating  to  the  Moline  water-power,  as 
shown  in  the  following  correspondence,  which  finally  led  to  a  new  agree- 
ment with  that  company  and  a  considerable  change  in  the  plans  for  the 
water-power. 

The  new  arrangement  was  executed  in  the  following  April,  (1869,) 
and  the  change  of  plan  was  to  what  was  called  the  canal  plan,  hereto- 
fore described,  and  shown  on  the  map  on  Plate  Xf. 

On  the  5th  of  October,  1868,  General  Rodman  wrote  to  the  Chief  of 
Ordnance  as  follows : 

Rock  Island  Arsenal,  October  bih,  1868. 

B'v't  3iajor-General  A.  B.  Dyer, 

Chiifof  Ordnance,  Washington,  D.  C. : 

Sir  :  I  find  in  carrying  into  practical  effect  the  contract  hetween  the  United  States 
and  the  Moline  Water-Power  Company,  including  the  recommendation  of  the  com- 
mission appointed  under  Uie  acts  of  Congress  approved  April  19th,  1864,  and  Jane  27th, 
1866,  the  following  points,  which  seem  not  to  be  clearly  understood  by  the  parties  in 
interest,  and  which  oaebt,  in  my  Judgment,  to  be  dennitely  settled  and  understood 
while  the  parties  to  said  agreement  and  the  commissioners  who  made  the  recommend- 
ations are  stiU  living  and  accessible,  viz  : 

1st.  To  what  extent  are  the  United  States  to  develop  the  water-power  conveyed 
them  by  the  Moline  Water-Power  Company  f  Are  they  to  clean  out  and  deepen  the  tail- 
race  or  outlet  for  the  water  used  by  the  company  f  Are  they  to  put  in  a  temporary 
balk-head,  to  enable  the  water-power  company  to  use  its  share  of  the  power  that  would 
be  thus  developed,  pending  the  complete  pernianent  development  by  the  United  States 
of  the  entire  water-power  f  And  in  case  the  company  shsJl  be  permitted  to  and  does 
put  in  such  bulk-head,  shall  it  be  required  to  remove  it  when  the  United  States  shall 
require  its  removal  f  Are  the  United  States  to  put  in  gates  for  opening  and  closing 
the  water-way  left  in  the  permanent  stone  dam  for.  use  of  the  company  f 

2nd.  In  article  1st  of  the  agreement  between  the  United  States  and  the  Moline 
Water-Power  Company,  that  company  conveys  in  fee  to  the  United  States  of  America 
their  entire  water-power. 

In  article  3d  of  said  agreement,  the  United  States  of  America  grants  to  the  Moline 
Water-Power  Company  the  right  of  the  free  use  of  one-fourth  of  their  entire  water- 
power  above  conveyed. 

Article  4th  of  said  agreement  states  it  to  bo  **  further  understood  that  this  agree- 
ment is  for  the  purpose  of  carrying  ont  the  recommendations  of  the  commissioners 
appointed  under  the  acts  of  April  19tb,  18G4,  and  June  27th,  1866,  relative  to  the  water- 
power- company  and  water-power  at  Kock  Island,  Illinois,  and  that  the  recommenda- 
tions of  said  commissioners,  now  on  file  in  the  War  Department  at  Washington  City, 
are  regarded  as  part  of  this  agreement.'' 

The  commissioners  above  referred  to,  in  article  3d  of  their  recommendations,  re- 
eommend  that  the  Moline  Water-Power  Company  shall  have  the  use  in  perpetuity,  free 
from  all  charge  for  rents  or  repairs,  of  one-fourth  of  the  entire  water-power  developed. 
The  United  States  took  possession  of,  paid  for,  and  now  own  the  water-power  devel- 
oped and  formerly  owned  by  D.  B.  Sears.  This  water-power  is  supplied  with  water 
from  the  same  pool  as  the  Moline  water-power,  and  the  same  works  that  develop  one 
develop  the  other ;  and  Mr.  Sears  informs  me  that  he  always  considered  that  he  was 
entitled  to  half  of  the  water  that  came  into  the  common  pool. 

Now,  the  questions  growing  out  of  the  point  above  stated  are : 

1st.  W^hat  was  the  true  intent  and  meaning  of  the  expression,  **  one-fourth  of  the 
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entire  water-power  developed/'  need  by  the  comiaissioners  f  Did  it  mean  that  the 
Moiiue  Water-power  Company  was  to  have  one-fourth  of  the  Sears  water-power,  in 
addition  to  theone-fonrth  of  that  conveyed  by  the  company  to  the  United  States  ?  Or 
did  it  mean  that  the  company  was  to  have  one-fourth  of  the  entire  power  which 
they  had  conveyed  to  the  United  States  after  it  had  been  developed  by  the  United 
States,  in  whatever  manner  or  to  whatever  extent  f  Or  did  it  mean  that  the  company 
was  to  have  one-fourth  of  the  entire  power  which  they  had  conveyed  as  it  should  be 
developed  by  the  United  States  in  the  vicinity  of  their  works  f  In  other  words,  in 
what  manner  is  the  quantity  of  water  which  the  company  is  to  have  to  be  deter- 
mined? 

3d.  The  United  States  have  granted  to  the  Water-Power  Company  "  the  privilege  of 
renting  for  a  specified  time,  at  the  rate  of  fifty  cents  per  annum  per  square  inch,  so 
much  additional  water-power  as  the  Secretary  of  War  may  deem  it  expedient  to 
authorize  to  be  rented,''  and  also  agrees  to  arrange  the  Government  works  for  develop- 
ing the  water-power  in  such  manner  as  to  enable  the  Moline  Water-Power  Company  to 
avail  itself  of  the  right  and  privilege  above  mentioned. 

In  locating  the  permanent  stone  dam  as  far  down  below  the  company's  works  as  will 
enable  them  to  draw  off  and  use  their  portion  of  the  power,  I  have  so  placed  it  as  to 
leave  the  company  full  one-fonrth  of  the  bed  of  the  river  for  the  escape  of  their  tail- 
water. 

In  extending  the  dam  down  stream,  it  will  be  necessary,  should  the  Secretary  of 
War  deem  it  expedient  to  rent  additional  power  to  the  company,  to  so  locate  as  to  give 
increased  water-way  for  the  escape  of  the  increased  amount  of  water  that  would  be 
used  by  the  company  in  proportion  to  the  amount  of  power  so  rented  and  used.  But 
should  the  United  States  so  locate  their  dam,  it  will  so  contract  this  water-way  as  to 
deprive  them  of  the  ability  to  use  their  entire  water-power  when  they  may  desire  to 
do  so,  and  when  it  may  be  of  the  utmost  importance  that  they  should  do  so.  This  is 
on  the  supposition  that  the  development  of  the  water-power  is  effected  by  extending 
the  stone-dam  down  the  bed  of  the  river  to  the  point  (1)  on  the  accompanying  plan, 
on  the  island  shore,  where  the  United  States  will  take  off  their  power. 

Another  mode  of  development,  and  one  which  I  prefer,  if  it  can  be  effected  at  about 
the  same  cost,  is  to  curve  the  dam  to  the  left  as  it  extends  down  stream,  and  abut  it 
against  the  Illinois  shore  at  the  point  (2,)  and  cut  a  canal  from  this  point  across  the 
tongue  of  land  to  the  point  (3)  for  the  escape  of  the  company's  tail-water,  and  build- 
ing a  dam  wall  with  a  sufflcient  number  of  water-ways  in  it  to  take  ofif  the  entire 
water-power,  including  the  company's  share  thereof,  when  required,  from  the  point  (I) 
on  the  island  to  the  point  (4)  on  the  Illinois  shore. 

This  canal  would  save  the  building  of  about  1,500  feet  of  stone  dam,  and  if  made 
200  feet  wide  would,  it  is  estimated,  cost  about  the  same  sum  of  money  as  the  1,500 
feet  wall. 

The  conformation  of  the  river  at  this  point  is  such  that  by  this  mode  of  development, 
and  increasing  the  width  of  the  canal,  the  United  States  might,  if  deemed  expedient, 
rent  a  very  considerable  amount  of  power,  when  not  required,  and  still  be  able  to 
resume  the  use  of  their  entire  power  at  the  point  (1)  when  required,  together  with 
that  of  the  company,  should  the  exigencies  of  war  ever  render  it  necessary  or  desirable 
to  do  so. 

It  is  agreed  in  article  4th  of  agreement  between  the  United  States  and  the  Moline 
Water-Power  Company  that  neither  of  them  shall  at  any  time  make  any  obstruction 
of  the  water-power  as  now  existing  or  hereafter  developed. 

Does  or  does  not  this  article  exclude  the  ^^  harboring  in  the  common  pool  of  saw-logs 
or  other  material  that  will  teud  to  fill  up  the  dam  or  obstruct  the  flow  of  water  past 
the  company's  works  on  its  way  to  the  point  of  utilization  by  the  United  States  f*' 

T.  J.  RODMAN, 
Lt.  Col  Old.  4-  WvH  Brig,  GenH,  U,  A.  S, 

General  Rodman  sent  this  letter  to  Mr.  C.  Atkinson  for  bis  informa- 
tion and  for  such  remarks  as  he  might  desire  to  hav  e  accompany  it 
and  the  following  letter  from  Mr.  Atkinson  was  received  and  inclosed  in 
General  liodman's  letter  to  the  Chief  of  Ordnance: 

MoLiNK,  Ocloher  20^^,  186S. 

B'v't  Brig.  Geu'l  T.  J.  Rodma:^^ 

Eock  Island  Arsenal : 

9iR  :  The  communication  from  yourself  to  Chief  of  Ordnance,  submitted  to  this  com- 
pany for  information  and  remark,  together  with  your  accompanying  note,  having  been 
received  and  the  subject-matter  considered  by  the  directors  of  the  company,  is,  in 
accordance  with  your  request,  and  in  compliance  with  your  directions,  herewith 
returned,  with  a  few  brief  remarks,  viz : 
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1st.  Congress,  having  nnderstood  the  nature  and  import  of  the  transaction  between 
the  company  and  the  United  States,  accepted  the  recommendation  of  the  commission, 
and  in  accordance  therewith  made  special  appropriations  of  money  to  carry  the  same 
into  effect,  and  this  company  having  promptly  and  in  good  faith  performed  its  part  of 
the  agreement,  by  conveying  the  fee  of  their  water-power,  which  was  accepted  and 
taken  possession  of  by  the  United  States,  they  feel  that  they  have  no  other  alternative 
\mt  t^  refer  to  Congress  any  matter  of  controversy  in  the  premises  that  may  arise 
between  them  and  the  War  Department,  relying  confidently  on  that  body  to  carry  out 
the  spirit  and  understanding  of  that  agreement. 

2Dd.  As  to  the  matter  of  dividing  the  water-power :  This  oompany  will  hold  itself  in 
readiness  at  any  saltable  time  to  act  with  the  Government  in  making  an  equitable 
division,  but  does  not  perceive  how  anything  in  that  direction  can  properly  be  done 
oDtil  the  power  is  developed ;  and  without  replying  to  the  opinion  introduced  of  Mr. 
D.  B.  Sears  as  to  his  rights,  and  by  inference  to  theirs,  they  would  take  this  occasion  to 
my  that  they  at  all  times  claim,  under  the  contract  and  understanding  of  the  agree- 
meDt,  that  they  are  entitled  to  the  free  use  in  perpetuity  of  one  full  quarter  part  of  all 
the  power  that  can  be  produced  from  the  water  that  will  pass  into  the  pool  between 
the  island  and  main  shore  with  all  obstructions  removed,  and  thev  expect  and  claimi 
under  the  contract,  that  the  United  States  should  arrange  its  works  as  well  with  refer- 
ence to  renting  water-power,  as  to  that  which  the  company  has  a  right  to  use  in  per- 
petuity free  of  rent  or  repairs. 

34.  Regarding  plans  of  adapting  the  water-power  to  suit  the  location  of  Government 
•hops  on  the  island,  it  is  not  expected,  and  they  deem  it  somewhat  out  of  place  at  this 
time  to  express  any  opinion  on  that  subject  other  than  to  say  they  cannoc  consent  to 
any  arrangement  to  an  end  that  will  tend  to  impair  or  embarrass  their  ri^gbts  under 
the  agreement. 

The  4th  article  of  the  agreement  and  the  6th  article  of  the  recommendations  of  the 
eommissioners,  both  having  reference  to  the  same  subject,  is  nnderstood  by  this  com- 
pany to  mean  that  the  Government  will  not  place  or  permit  any  substance  to  remain  in 
the  pool  or  water-way  to  the  detriment  of  the  water-power. 

Therefore,  requiring  under  the  contract  that  the  United  States  should  clear  out  and 
deepen  the  tail-race  to  an  extent  that  may  be  necessary  to  secure  an  easy  and  free  dis- 
charge of  the  tail- water  from  the  wheels  of  the  company,  its  lessee  or  assigns,  and  also 
to  remove  the  accumulations  of  sand,  mud,  or  other  substances  in  the  entrance  to  and 
within  the  pool,  so  that  all  the  water  necessary  to  a  complete  and  full  development  of 
the  entire  water-power  can  pass  in  between  the  island  and  the  main  shore. 

In  reference  to  the  matter  of  bulk-head  and  gates  at  opening,  it  is  understood  by  this 
company  that  when  the  United  States  accepted  the  fee  of  their  water-power,  and  took 
possession  of  the  same,  it  was  an  agreement  on  the  part  of  the  Government  that  it 
make  and  maintain  all  improvements,  repairs,  and  things  necessary  for  and  pertaining 
to  the  delivery  of  water  upon  the  water-wheels  of  the  company,  its  lessees  or  assigns, 
without  any  unnecessary  delay  after  appropriations  had  been  made,  and  it  is  certain 
that  the  transfer  and  conveyance  of  the  water-power  belonging  to  this  company  would 
not  have  been  made  to  the  United  States  or  consented  to  without  such  unaerstanding 
on  their  part. 

It  is  desired  that  this  reply  accompany  your  letter  to  Chief  of  Ordnance. 
With  great  respect,  I  am  your  ob't  serv't, 

CHARLES  ATKINSON, 
Prea't  Moline  Watei'-Power  Co. 

The  undersigned,  directors  and  stockholders  in  the  Moline  Water-Power  Company* 
folly  indorse  the  above  communication  as  containing  their  views  and  expressing  their 
nndesstanding  of  the  subjects  considered. 

J.  M.  GOULD. 

JOHN  DEERE. 

JOHN  GOOD. 

C.  H.  DEERE. 

S.  W.  WHEELOCK. 
J.  S.  KEATOR. 

D.  C.  DIMOCK. 

Od  November  3, 1868,  the  Chief  of  Ordnance  sabmitted  both  letters 
to  the  Secretary  of  War,  with  the  following  indorsement : 

It  is  very  desirable  that  the  questions  at  issue  should  be  settled  understandingly,  and 
as  soon  as  possible;  and  as  the  company  seems  te  base  its  views  upon  the  report  of  the 
commission,  it  is  reepectfuUy  suggested,  in  the  event  of  doubt  on  the  mind  of  the 
Secretary  of  War  as  to  the  true  meaning  and  intent  of  the  commissioners,  that  they 
be  called  apon  to  declare  what  is  the  true  meaning  of  the  language  used  with  regard 
to  the  points  at  issue. 
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On  tbe  7th  of  November,  1868,  Charles  Atkioson,  president  Moline 
Water- Power  Company,  addressed  General  Bodman,  as  follows: 

MoLiNB,  November  7tft,  1868. 
B'v't  Brig.  Gen'l  T.  J.  Rodman, 

Washington,  2).  C. ; 

Sir:  You  will  doubtless  reooUect  remarking  to  me,  some  weeks  ago,  that  yon  thought 
the  better  plan  for  further  prosecution  of  work  on  the  water-power  improvement  would 
be  **  to  extend  tbe  lower  end  of  the  wall  and  excavate  tail-race  next  season,  and  the 
next  year  after  that  finish  the  upper  end."  I  have  made  known  your  views  (as  I  under- 
stand them)  to  the  company,  and  in  reply  am  instructed  to  say — 

That,  in  view  of  the  insecure  condition  of  the  old  bulk-head,  (and  Captain  Anderson 
informs  me  that  he  has  doubts  of  its  even  standing  through  another  season  of  high 
water,)  and  of  the  delays,  already  much  greater  than  was  anticipated,  ici  completmp^ 
the  improvements  for  our  portion  of  the  water-power,  and  by  reason  of  which  we  have 
already  lost  chances  for  renting  power  for  manufacturing  to  parties  who  have  located 
elsewhere,  thus  injuring  our  interest  and  retarding  our  g^wth,  and,  further,  that  of 
the  1^0,000  additional  appropriation  of  last  winter,  **  to  carry  out  existing  contracts,^' 
(meaning  its  engagements  with  this  company,)  a  part  only  of  which  is  expended,  they 
hope  you  will  be  induced  to  so  modify  your  plans  and  arrangements  as  to  decide  to 
finish  the  upper  end  next  season,  deferring  the  tower  end  until  afterwards.  They  would 
be  pleased  to  acquiesce  in  your  views,  and  co-operate  in  all  your  plans  of  improvement, 
but  they  think  they  see  wherein  it  may  make  a  good  deal  of  dinerence  to  their  inter- 
ests, as  a  company  and  as  individual  manufacturers,  whether  the  upper  i>ortion  of  the 
wall  is  completed  next  year  or  deferred  to  the  year  following,  but  do  not  perceive  how 
it  can  make  any  special  difference  with  the  United  States  to  finish  the  upper  end  first. 

Please  make  known  your  views  on  the  points  mentioned  at  your  earliest  convenience, 
and  oblige, 

Your  oVt  serv*t, 

CHARLES  ATKINSON, 

Frts't  M.  W,  P.  Co, 

To  which,  under  date  of  December  23d,  1868,  General  Bodman  replied 
as  follows : 

Rock  Island  Arsenal,  December  23d,  1868. 
Charles  Atkinson,  Esq., 

FreeH  Moline  Water- Power  Co, : 

Sir  :  Your  letter  of  the  7th  inst.,  and  which  was  received  at  Washington  City  just 
before  I  left  there,  was  received  here,  with  other  papers,  this  morning.  In  reply  I 
would  state  that  I  am  not  now  prepared  to  give  definite  answers  to  the  points  made 
in  your  letter,  further  than  to  say  that  the  course  of  improvements  of  the  water-power 
therein  proposed  will  be  considerably  more  costly  to  the  United  States  than  the  one  I 
had  proposed  to  follow. 

The  questions  which  I  referred  to  the  Secretary  of  War,  in  my  letter  of  the  5th  of 
October  last,  together  with  that  as  to  the  terms  on  which  the  water-power  company 
will  allow  the  United  States  to  use  so  much  of  the  company's  land  as  may  be  necessary 
for  a  canal  for  company's  tail- water,  and  to  abut  t)ieir  dam  against  the  companv's  land 
at  upper  end  of  proposed  canal,  and  at  the  point  of  development  of  power  nsed  by  the 
United  States,  should  all  be  acted  upon  and  definitely  settled  before  running  this  work 
next  season ;  and  to  this  end,  and  for  the  determination  of  the  question  as  to  whether 
the  canal  mode  of  development  of  the  water-power  shall  be  adopted,  I  request  that  yoa 
wiU  advise  me  of  the  terms  on  which  you  will  allow  the  United  States  to  use  so  much 
of  your  ground  as  may  be  necessary  for  a  canal  to  carry  off  your  company's  tail- water. 
Also,  the  terms  on  which  vou  will  cede  to  the  United  States  the  right  to  abut  their 
dam  a^inst  your  ground,  ooth  at  the  upper  end  of  the  proposed  canal  and  at  or  near 
the  point  of  utilization  of  their  power  by  the  United  States. 

An  early  reply  is  requested. 

Very  respectfully,  your  ob'd't  serv't, 

T.  J.  RODMAN, 
Li,  Col,  Ord,  4'  BhH  Brig,  GenH, 

The  following  answer  was  received  thereto : 

Moline,  December  28,  1868. 
BW't  Brig.  Gen'l  T.  J.  Rodman, 

Bock  Island  Arsenal : 

Sir:  Your  verbal  request  to  me  a  few  days  ago  that  the  Moline  Water-Power  Com- 
any  would  indicate  the  terms  upon  which  the  United  States  might  have  the  right  of 
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way  for  a  tatl-raoe  across  their  laod.  aDd  abnt  the  proposed  dam  aod  wall  against  their 
diore,  together  with  yonr  letter  of  the  23d  inst.  referring  to  the  same  sabject,  have 
both  been  presented  to  and  considered  by  the  directors  of  this  company ;  and  as  it  is 
uiderstood  by  them  that  a  definite  proposition  would  contemplate  the  lower  end  of 
the  water-power  improyement  to  be  made  next  season,  and  the  upper  end  in  which 
they  have  more  direct  interest  to  be  delayed  to  some  future  time,  I  am  instructed  to 
leply  that,  in  view  of  the  insecure  condition  of  the  old  dam  and  bulk-head,  and  of  the 
very  great  probability  that  it  will  not  stand,  even  through  another  season  of  high 
▼ater,  and  of  the  positive  damage  to  the  company  by  additional  delay,  that  they  are 
not  DOW  prepared  to  make  definite  propositions  to  the  United  States  that  would  tend 
to  defer  the  development  of  that  portion  of  the  water-power  they  are  entitled  to  the 
ise  of  to  a  point  beyond  next  season. 

That  they  would  be  happy  to  acquiesce  in  all  views  and  plans  tending  to  the  best 
development  and  improvement  of  the  water-power,  and  also  to  lend  their  aid  to  secure 
ill  needed  appropriations ;  and  that  in  the  matter  of  granting  the  right  of  way  for  the 
tail-race,  and  abutting  the  dam  and  wall  against  their  shore,  they  propose  to  act  in  the 
^irit  of  fairness  and  liberality,  but  their  interests  at  stake  are  of  sudh  character  and 
magnitude  they  cannot  willingly  consent  to  the  postponement  of  the  completion  of  the 
upper  portion  of  the  wall  beyond  next  season  ;  and  although  it?  is  possible  the  lower 
end  may  cost  a  veryJittle  more  if  not  done  first,  yet  the  Government  of  the  United 
States  having  accepted  conveyance  of  the  company's  propertv,  and  in  consideration 
ttiereof  agreed  to  make  certain  improvements  for  the  benefit  of  said  company,  it  seems 
to  them  that  it  is  incumbent  on  the  Government,  acting  in  the  spirit  of  equity  and 
good  faith,  to  proceed  first  to  put  that  portion  of  the  water-power  to  which  the  com- 
^my  is  entitled  to  the  free  use  of  (free  of  rent  or  repairs)  into  a  condition  for  permanent 
and  safe  enjoyment  and  use  by  them  or  their  lessees. 

That  sncn  was  the  intention  of  Congress  in  making  the  appropriation  of  $100,000,  in 
accepting  and  approving  the  recommendation  of  the  commission,  and  in  making  the 
additional  appropriation  last  winter  of  $80,000  '*  to  carry  out  existing  contracts." 

It  is  now  nearly  three  years  since  this  matter  has  been  under  consideration,  and 
nearly  two  years  since  the  agreement  was  signed  on  the  part  of  the  company,  convey- 
ing its  property  to  the  United  States,  and  the  subsequent  delays  that  nave  occurred 
are  not  by  any  fault  or  neglect  of  theirs.  It  will  also  be  borne  in  mind  that  this  com- 
pany have  been  deprived  of  the  benefits  of  their  improvements  on  the  island  end  of 
the  dam,  with,  as  yet,  no  corresponding  or  increased  facilities  for  renting  or  using,  or 
renting  power, on  theMoline  side ;  it  seems,  therefore,  a  peon  liar  hardship  to  be  required 
<nr  expected  that  they  should  wait  longer  than  next  season  in  order  to  have  their  por- 
tion of  the  water-power  put  into  condition  for  ])ermanent  use.  As  to  its  being  more 
ooatly  if  the  lower  portion  of  the  work  was  deferred  to  a  time  after  next  season,  it 
wonld  seem  that,  under  the  most  favoring  circumstances,  it  can  hardly  be  expected 
that  the  Government  portion  of  the  water-power  can  be  got  ready  and  applied  to  ma- 
ehinery  in  the  Government  shops  in  less  time  than  from  three  to  five  years,  and  that 
the  probable  cheapening  in  the  price  of  labor  and  material  in  that  time  will  more  than 
eompensate  for  the  increased  cost  as  suggested  in  your  letter ;  but,  however  this  may 
be,  it  is  not  felt  or  understood  by  this  company  that  the  interests  of  the  Government 
in  this  matter  are  to  be  regarded  as  paramount  and  theirs  contingent  and  incidental. 

As  suggested  to  the  Chief  of  Ordnance  in  your  letter  to  him  in  October  last,  *'  that 
there  were  points  in  the  agreement  not  clearly  understood  by  the  parties  in  interest,'' 
and  as  from  present  indications  fre<}uent  questions  are  likely  to  arise  for  consideration 
and  adjustment,  this  company,  desiring  to  act  in  the  spirit  of  equity  and  to  promote 
harmony,  would  propose  an  early  setuement  of  all  outstanding  questions,  as  far  as 
the  same  are  practicable ;  or  if  it  is  deemed  that  it  will  better  subserve  the  interest  of 
the  Government  and  avoid  further  complications,  they  are  willing,  if  it  is  desired,  to 
adopt  yoor  suggestion  of  considering  the  question  of  selling  their  entire  interest  to  the 
Government  and  of  paying  stipulated  annual  rent  for  water-power. 

As  before  mentioned,  it  is  the  cordial  desire  of  this  company  to  co-operate  and  act 
in  harmony  with  the  Government  in  all  that  pertains  to  the  best  and  mllest  develop- 
ment and  use  of  the  water-power,  but,  as  also  observed,  it  is  a  matter  of  so  great  inter- 
est and  importance  to  them  that  their  part  of  the  power  be  fitted  for  safe  and  perma- 
nent nse,  and,  as  it  would  seem  to  be  oi  so  little  consequence  to  the  Gk>vernment  which 
part  of  the  work  was  done  first,  it  is  most  sincerely  desired  that  you  agree  to  the  plan 
proposed  of  completing  the  upper  end  of  the  work  next  season. 
With  great  respect,  I  am,  your  ob'd't  servant, 

CHAS.  ATKINSON, 

Pnt^t  M.  W.  P.  Co. 
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The  following  is  General  Eodman's  reply  to  the  above : 

Rock  Island  Arsenal^  uanuary  2ndj  1869. 

Charles  Atkinson, 

President  of  MoUne  Water-Power  Company : 

Sir:  Yoars  of  the  28th  nlto.  is  received.  lu  reply  I  have  to  state  that  I  did  not 
contemplate  that  the  settlement  of  either  of  the  questions  referred  to  in  my  letter  of 
the  23d  ult.,  or  of  the  terms  on  which  your  company  would  cede  to  the  United  States 
the  right  of  way  for  canal  for  tail- water,  and  the  right  to  ahut  their  dam  against  the 
company's  land  at  the  two  points  named  in  my  letter  above  referred  to,  should  have 
any  influence  in  determining  the  point  at  which  work  should  be  resumed  next  session 
on  the  development  of  water-power. 

I  would,  however,  repeat  that,  in  my  judgment,  it  is  important  and  proper  that  all 
of  these  points  should  be  determined  and  definitely  settled  before  the  resumption  of 
work  at  any  point  on  the  development  of  the  water-power. 

As  to  the  point  at  which  work  shall  be  resumed  on  the  improvement  of  water-x>ower 
after  the  points  above  referred  to  shall  have  been  settled,  it  will  be  my  duty  to  begin 
at  that  point  which,  in  my  judgment,  will  be  the  most  advantageous  to  the  United 
States,  unless  otherwise  directed  by  proper  authority.  ^ 

I  would  also  state  that  in  full  reciprocation  of  the  *'  cordial  desire  of  yonr  company  " 
for  harmonious  action  between  them  and  the  United  States,  and  believing  that  a  sale 
to  the  United  States  on  fair  and  equitable  terms  by  your  company  of  their  entire  in- 
terest in  the  water-power  would  tend  to  promote  such  harmonious  action,  I  request 
that  you  will,  at  your  early  convenience,  advise  me  of  the  terms  on  which  your  com- 
pany will  agree  to  make  such  sale. 

I  am,  respectfully,  your  oVd't  serv't, 

T.  J.  RODMAN, 
Lt.  Col.  Ordnance,  B^vH  Brig.  Genl,  U.  S,  A.^  Commanding. 

To  which  the  following  answer  was  received  by  General  Kodman : 

MoLiNE,  January  9<A,  1869. 
B'v't  Brig.  Gen»l  T.  J.  Rodman  : 

Sir  :  Understanding  by  your  letter  of  the  2nd  inst.  that  yonr  letter  of  the  23d  alt., 
asking  the  terms  on  which  the  Government  could  have  the  right  of  wav  across  this 
company's  land  for  a  tail-race,  and  the  jight  to  abut  their  dam  and  wall  against  the 
shore,  was  not  intended  to  have  any  influence  in  determining  the  point  at  wnich  work 
would  be  resumed  next  season,  I  am  authorized  to  say  that  if  the  Government  will 
complete  the  npper  end  of  the  work  next  session,  so  that  this  company  can  use  their 
quota,  and  will  pay  the  expense  of  continuing  to  completion  the  excavation  of  com- 
pany's tail-race  as  begun  last  season,  they  will  grant,  free  of  cost,  the  right  of  way  for 
tail-race  of  sufficient  capacity  to  carry  on  company's  tail- water,  (together  with  what 
they  may  rent  of  the  Grovernment  additional,)  and  will  also  cede  to  the  Government 
the  right  to  abut  their  dam  and  wall  on  the  company's  land,  with  proper  reetriotions 
as  to  overflow,  &o. 

I  am  further  instructed  to  say  that,  folly  appreciating  your  suggestions  as  to  the 
determining  of  nnsettled  points,  they  propose  that  you  name  a  time  and  place  of  meet- 
ing, with  a  view  to  consider,  and,  as  far  as  practicable,  adjust  and  settle  all  matters 
between  them  and  the  Government  pertaining  to  improvement,  nse,  and  joint  occa- 
pancy  of  the  water-power ;  and  they  express  the  hope  that  all  outstanding  questions 
may  be  disposed  of,  and  that  it  wiU,  in  your  judgment,  better  subserve  the  interest  of 
the  Government  to  finish  the  upper  end  of  the  work  next  season  than  to  take  the  risk 
of  the  damage  that  may  accrue  to  the  company  by  a  longer  delay. 

In  reply  to  your  request  that  this  company  would  advise  you  of  the  terms  npon 
which  they  will  agree  to  make  sale  to  the  United  States  of  their  entire  interest  in  the 
water-power,  I  am  also  instructed  to  say  that,  retaining  in  perpetuity  the  use  of  24-700 
inch  wheels,  or  its  equivalent,  and  pay  thereon  at  the  rate  of  50  cents  per  inch  per 
annum,  to  commence  paying  as  company  use  water,  the  right  as  now  to  rent  further 
quantity,  the  upper  end  to  be  done  next  season,  and  company  to  be  paid  for  the  further 
expense  of  excavation  tail-race,  they  feel  that  the  Government  should  piay  $160,000 
and  supply  S.  W.  Wheelock,  free  of  rent,  the  1,600  inches  of  water  heretofore  released 
by  company^  and  in  consideration  they  would  propose  to  transfer  to  the  Government 
their  entire  interest  in  the  water-power,  together  with  right  of  way  for  tail-race,  and 
cede  the  right  to  abut  their  dam  and  wall  against  company's  land,  with  suitable  re- 
strictions as  to  overflow  and  disposition  of  material  from  tail-race. 
With  great  respect,  I  am  your  ob'd't  serv't, 

CHAS.  ATKINSON, 

PresH  M,  W,  P.  Co. 
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General  ttodman  replied  as  follows : 

Rock  Isi*\nd  Arsenal,  Jarnmry  dlh,  1869. 
Charlks  Atkinson, 

Presidtnt  MoUne  Water-Poxver  Company : 

Sir  :  Yours  of  the  9th  inst.  relative  to  water-power  is  received.  In  reply  I  have  to 
state  that  the  ansettled  questions  between  your  company  and  the  United  States  re- 
ferred to  in  my  letter  of  the  23d  nit.  haviug  been  referred  to  the  Secretary  of  War,  I 
cab  not,  without  further  instructions,  take  further  action  upon  them. 

You  have  given,  in  your  letter  above  referred  to,  the  terms,  coupled  with  other  con- 
ditions, on  which  your  company  will  agree  to  cede  to  the  United  States  the  right  of 
Tay  across  their  land  for  canal  for  company's  tail-water,  and  the  right  to  abut  the 
United  States  dam  against  the  company's  land  at  upper  end  of  said  canal  and  at  the 
lower  point  of  development  of  power  to  be  used  by  tne  United  States. 

I  request  that  you  will  also  give  me,  at  your  early  convenience,  the  terms  on  which 
jou  will  agree  to  cede  those  privileges  to  the  United  States,  uncoupled  with  any  other 
conditions. 

I  am,  respectfully,  your  oVt  serv't, 

T.  J.  RODMAN, 
Lt.  Col,  Ord.y  Bot.  Brig.  GenU,  U.  S,  A.^  Conunanding. 

The  followiug  was  received  in  reply  to  the  above  : 

MOLINE,  January  13,  1869, 
B'v't  Brig.  Gen'l  T.  J.  Rodman  : 

Sir:  Your  letter  of  the  9th  inst.  is  received,  and  has  been  considered  by  the  board  of 
directors  of  this  company,  and  in  reply  they  direct  me  to  say  that  their  recent  propo- 
•itioDS  were  deemed  to  be  an  answer  to  your  communication,  and  to  your  wishes  as 
expressed  in  the  recent  personal  interview  at  3'our  office  between  yourself  and  them; 
but  they  did  not  then,  and  do  not  now,  understand  an  interpretatioh  of  the  contract 
between  this  company  and  the  United  States  to  mean,  or  to  require,  that  further  prop- 
ositions from  them  were  necessary  in  order  that  the  obligations  assumed  by  the  Gov- 
ernment nnder  the  agreement  should  be  carried  out. 

The  pecuniary  compensation  they  would  expect  to  receive  from  the  Government  for 
the  right  of  way  for  a  tail-race  and  abntting^the  dams  against  their  land  is  of  small 
importance  to  them  compared  to  an  improved  and  safe  condition  of  that  portion  of  the 
wat«r-power  which  specially  and  vitally  pertains  to  their  interests. 

In  view  of  the  unsatisfactory  condition  of  affairs  growing  out  (as  they  feel)  of  the 
unwarrantable  delay  of  the  Government  in  carrying  out  the  spirit  of  the  contract  and 
tgreement  under  which  it  received  the  title  to  the  water-power  ;  of  the  opinion  ex- 
pressed, that  the  interests  of  this  company  were  held  to  be  as  of  miuor  consideration, 
and  sabordinate  to  the  interests  of  the  Government  in  matters  pertaining  to  the  water- 
power  ;  of  the  continued  expense,  detriment,  inconvenience,  and  loss  to  which  they 
feel  this  company  unnecessarily  subjected  ;  and  of  the  uncertainty  of  their  future  at 
the  bands  of  the  Government,  they  would  most  respectfully  (and  with  all  proper  defer- 
ence to  your  request)  suggest,  that  it  would  seem  unwise  and  injudicious  to  them  to- 
make  further  propositions  until  better  informed  as  to  the  purposes  of  the  Government 
eoncerning  the  completion  of  the  improvements  of  their  portion  of  the  water-power ; 
and  would  add,  that  their  views  of  their  rights  and  of  the  obligations  assumed  by  the 
I'nited  States  under  the  contract  remain  as  expressed  in  my  letter  to  you  under  date 
October  17,  1868. 

As  Btated  in  your  letter  of  the  9th  inst.,  that  *^  the  unsettled  questions  between  this 
company  and  the  United  States  having  been  referred  to  the  Secretary  of  War,''  and  that 
jTou  *'  cannot,  without  further  instructions,  take  further  action  upon  them,'^  and  this 
being  regarded  as  suggestive  intimation  of  their  proper  course,  this  company  in  reply 
woald  say,  they  propose  at  an  early  day  to  refer  the  matters  in  question  to  the  Secre- 
tary of  War  or  Congress,  in  the  hope  of  satisfactory  adjustment.  With  assurances  of 
res|>ecf, 

I  am  your  oVd't  servant, 

CHA8.  ATKINSON, 

PresH  if.  W,  P.  Co, 

Gen^l  Rodman: 

The  undersigned  desire  to  say  that  the  foregoing  expresses  our  views  and  feelings  of 
the  qnesfcions  between  the  Moline  Water-Power  Company  and  the  United  States,  as  we 
nnderstand  them,  and  we  feel  that  no  further  proposition  ought  to  be  made  or  expected 

12  ORD 
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until  we  know  with  certainty  the  intentions  of  the  Goyernment  as  to  improve  men  ts 
directly  afl'ecting  our  interests  and  business. 

We  are  content  with  the  ])resent  agreement,  and  can  do  no  less  than  insist  that  it 
should  he  carried  out  as  between  man  and  man. 

J.  M.  GOTTLD. 

J.  S.  KEATOR. 

D.  C.  DIMOCK. 

JOHN  GOOD. 

8.  W.  WHEELOCK. 

C.  H.  DEERE. 

JOHN  DEERE. 

On  January  25th,  1*809,  Brevet  Major  Parker,  in  temporary  command 
of  the  arsenal,  wrote  General  Hodman,  then  in  Washington,  as  follows : 

General:  Captain  Anderson  iuforins  me  that  Mr.  Atkinson  desired  him  to  ask  me 
•whether  or  not  the  Government  intends  to  repair  the  dam  opposite  Wheelock  &  Co.'s 
miH|  and  that  Ue  also  stated  that  if  I  refused  to  do  so,  he  (Mr.  Atkinson)  would  have 
it  repaired,  and  charge  the  cost  of  same  to  the  Government,  as  he  considered  the  mill- 
property  in  danger  from  the  spring  high  water  with  the  dam  in  its  present  condition. 

Capt.  Andersou  also  tells  me  that  your  attention  was  called  to  it,  and  that  you  are 
fully  informed  in  the  matter. 

1  therefore  refer  to  you  for  directions. 

«  •  #  «  •  «  • 

Pursuant  thereto.  General  Eodman,  under  date  of  January  28,  18G9, 
gave  the  followiug  instructions  to  Major  Parker : 

Yours  of  the  25th  inst.,  relative  to  repairs  of  dams  opposite  Wheelock^s  mill,  is  re- 
ceived. 1  do  not  know,  from  your  letter,  whether  the  point  of  dam  referred  to  is  at 
the  island  end  of  the  dam  or  at  the  other  side,  immediately  contiguous  to  Wheelock^s 
mill.  This  last-named  point  I  did  not  examine  when  last  at  my  post ;  the  other  point 
I  did  look  at,  though  not  so.  carefully  as  to  say  whether  or  not  it  was  safe.  Please 
examine  both  of  these  points,  and  make  such  repairs  as  will,  in  your  judgment,  secure 
them  against  the  action  of  high  water.  Brush  and  rough  stone  should  be  used,  if  re- 
quired, near  Wheelock's  mill,  and  crib- work,  filled  with  rough  stone,  at  the  island  end. 

The  stone  in  the  piora  of  the  old  bridge  may  be  used  for  this  purpose. 

«  #  »*«  •  •  • 

In  accordance  with  their  letter  to  General  Eodman,  of  January  13th 
the  Moline  Water  Power  Company  addressed  the  Secretary  of  War  as 
follows : 

Moline,  January  27th^  1869. 
Hon.  J.  M.  ScnoFiKLD, 

Secretary  of  JVarf  IVashingiorif  D.  C. : 

Sir  :  I  am  instructed  by  the  board  of  directors  of  the  Moline  Water-Power  Company 
to  call  your  attention  to  the  condition  of  matters  between  this  company  and  the  United 
States,  under  the  contract  and  agreement  by  which  they  conveyed  to  the  Oovemmeut 
the  fee  of  the  entire  water-power. 

It  will  be  recollected  that  the  company  had  been  subiected  to  disappointment  and 
delay  from  the  date  of  the  appropriation  of  the  $100,000,  in  February,  1866,  to  Juue 
19th,  1867,  the  time  they  signed  the  contract.  It  was  understood  then  that  there  would 
be  no  further  delay,  but  still  there  was  delay,  and  the  contract  was  not  executed, 
on  the  part  of  the  United  States,  until  August  20th,  1867,  too  late,  in  the  opinion  of 
General  Kodurau,  to  do  anything  that  season,  so  that  another  whole  year  was  lost  to 
them. 

Last  season  the  work  was  commenced,  and  some  1,300  to  1,500  feet  in  length  of  dam-  ' 
wall  was  built,  but  it  does  not  connect  with  the  old  wall,  and  is  not,  therefore,  of 
any  practical  or  pot-sible  use  in  furnishing  power  to  this  company  until  it  is  connected,, 
and  is  not  an  extension  of  the  lower  wall,  as  is  contemplated  in  the  contract. 

GeuU  Kodman  has  indicated  to  this  company  that,  for  the  interest  of  the  Govern- 
ment, it  will  be  better  to  extend  the  wall  downstream  next  season,  and  complete  the 
lower  end  of  the  work  first,  and  leave  the  upper  end  of  the  work  to  be  completed  after- 
ward ;  and  has  notified  the  company  that  all  questions  as  to  future  improvement  are 
referred  to  the  Secretary  of  War,  to  which  we  most  cordially  assent. 

We  do  not,  however,  understand  that  Government  interests  in  this  matter  should  be 
held  paramount  to  the  interests  of  the  company,  as  would  seem  to  be  the  understand- 
ing of  the  Ordnance  Department,  by  a  letter  from  Gen'l  Dyer  to  Geul  Kodman,  under 
date  July  7th,  1867. 
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This  company  disclaims  any  desire  or  intention  to  be  captions  or  unnecessarily  par- 
ticular, bnt  having  in  good  laith  conveyed  their  water-power  to  the  United  States, 
they  certainly  must  have  the  right  to  demand  that  a  like  good  faith  should  be  exer- 
cised toward  them,  and  that  there  should  be  no  unnecessary  delay  in  carrying  oat  the 
understanding  and  stipnlation  of  the  agreement  in  furnishing  to  them  one-fourth  part 
of  the  water-power  developed.  By  reason  of  these  delays  this  company  has  not  been, 
and  is  not  now,  able  to  give  any  satisfactory  assurances  to  persons  wanting  to  rent 
power  when  they  can  be  accommodated,  thereby  working  a  positive  damage  to  its 
^intereste  much  greater  than  it  can  be  to  the  United  States  to  furnish  at  once  the  q^aota 
<»f  power  to  which  it  is  entitled. 

The  present  dam  and  bulk-head  are  so  dilapidated  as  to  fiave  become  very  insecure. 
If  they  stand  through  another  season  of  high  water  it  is  all  that  can  be  expected,  and 
fven  if  they  should  stand,  the  leaks  are  f>o  large  that  the  tail-race  is  Hooded  so  maoh 
yiat  it  greatly  impairs  the  efficiency  of  the  wheels  now  in  operation. 

Another  reason  why  there  ought  to  be  no  further  delay,  the  Government  required  per- 
sons on  the  island  end  of  the  dam  to  leave  the  premises,  thereby  depriving  the  com- 
pany of  an  income  from  water-rent  of  nearly  $2,000  per  annum,  and  as  yet  have  made 
BO  improvements  as  an  equivalent  where  water  can  be  used,  so  that  practically  they 
ire  worse  off  for  power  than  before ;  and  in  view,  therefore,  of  their  interest,  they 
cannot  consent  to  any  farther  delays  or  to  any  arrangement  that  will  tend  to  increase 
snapense  or  withhold  benetits  to  which  they  are  entitled,  unless  the  United  States  will 
Agree  to  respond  to  all  damage  they  may  sustain  by  delay. 

They  believe  the  appropriation  of  $SO,000  by  the  last  Congress  to  carry  out  existing 
contracts  should  be  expended  in  conformity  with  the  intention  of  Congress,  and  would 
therefore  respectfulIjF  ask  an  order  of  the  War  Department,  to  the  end  that  the  agree- 
ment with  this  company  be  carried  out  without  further  delay;  or  if 'other  views 
»honld  obtain  in  the  premises,  to  make  it  known  at  an  early  day,  so  that  application 
can  be  made  to  Congress  for  such  additional  legislation  as  may  be  deemed  necessary. 
With  great  respect,  I  am  j'our  ob'd't  servant, 

CHAS.  ATKINSON, 

PresH  M.  W,  1\  Co. 

The  following  letter  to  the  Secretary  of  War  gives  General  Rodman's 
plan  for  the  settlement  of  the  disputed  points : 

Washington,  D.  C,  February  16/A,  1869. 
General  J.  M.  Schofield, 

Secretary  of  War : 

Sir:  In  obedience  to  your  verbal  instructions,  and  after  having  read  and  carefully 
considered  the  recommendations  of  the  board  of  commissioners,  and  the  agreement 
between  the  United  States  and  the  Moline  Water-Power  Company,  explanatory  of  and 
for  carrying  into  effect  said  recommendations,  together  with  letters  of  Selden  M.  Church, 
dated  January  20th,  1869,  and  James  Barnes,  dated  January  25th,  1869,  (said  Church 
tnd  Barnes  having  both  been  members  of  said  commission,  and  said  letters  being  ex- 
planatory of  their  views  and  understanding  as  to  the  true  intent  and  meaning  of  the 
recomroendations  of  said  board  of  commissioners,  looking  to  an  agreement  to  be  en- 
tered into  between  the  United  States  and  the  Moline  Water-Power  Company,)  I  have 
the  honor  to  snbmit  the  following  as  my  views  of  the  equity  of  the  case. 

Ist.  The  United  States  having  already  complied  with  their  obligation  to  the  Moline 
Water-Power  Company  as  to  the  development  o(  wing-dam^  are  yat  to  extend  the  stone 
dam  so  as  to  enable  the  company  to  utilize  their  portion  of  the  water  or  water-power, 
bclading  that  which  the  Secretary  of  War  shall  deem  expedient  at  any  time  to  rent  to 
the  oompany  ;  to  remove  the  old  dam  and  other  deposits  of  sand,  mud,  &o.,  from  the 
pool  above  the  old  dam,  and  to  close  the  water-ways  in  said  dam  with  gates,  forretain- 
iog  the  water  in  the  pool  or  letting  it  through  the  dam  at  will ;  the  company  to  deepen 
their  own  tail-race,  and  put  in  temporary  bulk-head,  should  they  so  desire,  at  their  own 
cost ;  and  remove  it,  when  so  required  by  the  United  States  after  the  complete  develop- 
ment of  the  water-power  by  the  United  States. 

2nd.  The  water  coming  into  the  common  pool  to  be  divided  between  the  Sears 
vater-power  and  the  Moline  water-power  in  the  ratio  of  the  width  of  the  channel 
between  Benham's  Island  and  Rock  Island  to  that  of  the  channel  between  Hock  Island 
and  the  Illinois  shore  at  the  site  of  the  company's  old  dam  ;  the  company  to  be  entitled 
to  the  use  in  peri)etuity,  free  of  charge,  of  one-fourth  part  of  the  water  or  water-power 
thus  allotted  to  the  last-named  channel  after  it  shall  have  been  develojied  by  the  United 
States  in  the  manner  hereinbefore  stated. 

34l.  The  location  of  the  stone  dam  is  believed  to  be  fair  and  equitable,  and  should, 
therefore,  be  approved. 

4th.  Neither  the  United  States  nor  the  Moline  AWter-Power  Company  has  the  right 
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to,  in  any  manner,  obstruct  tbe  flow  of  water  in  or  fill  up  the  pool  to  the  detriment  of 
the  other. 

5tb.  If  the  Moline  Water-Power  Company  will  grant  to  the  United  States,  free  of 
charge,  the  right  of  way  for  a  tail-race  to  carry  the  company's  tail-water  across  the 
company's  land,  and  the  right  to  take  and  use  such  portion  of  the  excavated  material 
from  said  race  as  the  Unitt;d  States  may  reqnire  for  diking  the  shores  of  the  pool  to 
prevent  overflow  of  the  company's  land,  and  of  Rock  Island  ;  and  the  right  to  trans- 
port eaid  material  across  and  over  the  company's  land,  and  the  right  to  abut  the  United 
States  dam  against  the  company's  land  at  the  upper  end  of  said  tail-race,  and  at 
another  point  opposite  or  near  to  that  on  the  island  of  Rock  Island,  at  which  the 
United  States  may  utilize  tlieir  portion  of  the  water,  then  the  United  States  shall  com- 
mence the  further  development  of  water-power  as  soon  as  the  stage  of  water  will  per- 
mit, and  at  such  point  along  the  line  of  development  as  tbe  company  may  indicate; 
and  prosecute  said  development,  including  removal  of  old  dam  and  bulk-head,  and 
deposit  of  mud,  &c.,  above  old  dam  as  rapidly  as  the  stage  of  water  and  the  funds  on 
hand,  and  that  which  may  hereafter  be  appropriated  and  made  applicable  to  that  pur- 
pose, will  admit. 

The  increased  cost  to  the  United  States  of  developing  as  desired  by  the  company, 
and  the  advantages  to  be  derived  by  the  company  and  the  United  States  from  the 
canal  mode  of  development,  seem  to  me  to  render  the  last  proposition  just  and  fair. 
Very  respectfully,  &c., 

T.  J.  RODMAN, 
i?V(  BHg,  (Vew'f,  U.  S.  A, 

The  act  of  Congress  approved  March  3, 18G9,  made  an  appropriation 
for  the  Eock  Island  arsenal,  as  follows: 

AN  ACT  inakiDg  appropriatioDS  for  tbe  nupport  of  the  Army  for  the  year  ending  June  thirtieth, 

eighteen  hundred  and  seventy,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assnnbledf  That  the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the  support  of 
the  Army  for  the  year  ending  the  thirtieth  of  June,  eighteen  hundred  and  seventy : 

For  repairs  and*improvements  of  armories  and  arsenals. 

For  arsenal  and  armory  at  Rock  Island,  Illinois, one  million  dollars:  Provided^  That 
one-half  of  this  amount  shall  be  applied  to  the  construction  of  the  bridge  connecting 
Rock  Island  with  the  cities  of  Rock  Island  and  Davenport. 

One  hundred  and  fifty  thousand  dollars  of  this  appropriation  was 
applied  to  the  development  of  the  water-power. 

On  the  13th  of  March,  18G9,  General  Kodman  wrote  to  the  Chief  of 
Ordnance  as  follows: 

Ordnance  Offick,  War  Dep't,  March  13,  18G9. 
B'v't  L'fc  Col.  T.  J.  Treadwell, 

In  charge  of  Ch'dnance  Bureau : 

Sir  :  Referring  to  my  letter  of  the  5th  of  October,  1868,  the  points  therein  referre«l 
to  being  still  unsettled,  and  General  Schofield,  who  was  chairman  of  the  Rock  Island 
commission,  having  let't  the  War  Office,  I  would  respectfully  suggest  that  he  be  re- 
quested to  furnish  to  your  office  a  written  statement  in  full  of  his  views  and  under- 
standiog  as  to  the  points  set  forth  in  my  letter  above  referred  to.  The  views  of  the 
other  two  members  of  the  commission  are  on  file  in  your  office. 
I  am,  very  respectfully,  &c., 

T.  J.  RODMAN, 
B'v't  BHg,  GenH,  U.  S.  A. 

The  Chief  of  Ordnance  referred  General  Rodman's  letter  to  Major- 
General  Schofield,  and  the  following  reply  was  received: 

Washington,  D.  C,  March  17,  1869. 
B'v't  Lieut.  Colonel  T.  J.  Treadwell, 

In  Charge  of  Ordnance  Bureau : 

Sir:  I  have  considered  General  Rodman's  letter  of  the  13th  inst.  which  you  referred 
to  me,  and  have  to  make  the  following  statement  as  to  my  understanding  of  the  report 
of  the  Rock  Island  commission  on  the  subject  of  the  Moline  Water-Power  Company. 
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Tbe  United  States  are  not  to  deepen  the  tail-race  for  the  portion  of  the  power  to  be 
used  by  the  Moline  Company,  and  are  not  to  put  in  any  temporary  bulk-head  for  the 
company. 

If  the  company  pot  in  one,  they  (the  co.)  should  remove  it  when  the^permanent 
dam  is  completed.  ^•^•^a 

Gates  wonld  seem  to  be  a  part  of  the  permanent  dam,  and  (unless  otherwise  specified 
in  the  contract)  should  be  put  up  by  the  United  States. 

The  **  one-fourth  "  to  which  the  company  is  entitled  does  not  include  any  part  of  the 
water-power  purchased  of  Mr.  Sears.  The  company  is  entitled  to  oue-fourth  of^the 
water-power  which  may  be  developed  between  Rock  Island  and  the  Illinois  shore. 

Tbe  dam  should  be  so  located  that  (as  a  general  rule)  Uie  distances  of  any  point  of 
the  dam  from  the  two  opposite  shores  may  be  proportionate  to  the  quantities  of  water 
to  be  discharged  above  and  below  that  point. 

Article  4  prohibits  either  party  from  harboring  logs  in  the  pool  to  such  extent  as  to 
obstruct  the  free  fiow  of  water  to  t\ie  portion  of  the  dam  used  by  the  other. 
Very  respectfully,  your  obed't  servant, 

J.  M.  SCHOFIELD, 

Major-General, 

On  the  30th  of  March,  1869,  General  Hodman  wrote  to  the  Moline 
Water- Power  Company  as  follows : 

Gentlemen:  I  am  directed  by  the  Secretary  of  War  to  request  that  you  send  to  his 
office,  as  soon  as  practicable,  a  person  fully  authorized  to  act  for  your  company  in  the 
settlement  of  questions  preliminary  to  the  resumption  of  work  in  the  development  of 
wat«r-power  at  Rock  Island  arsenal.  It  is  desirable  that  you  have  some  one  here  as 
soon  as  possible,  for  the  reason  that  I  want  to  leave  here  at  the  very  earliest  moment 
that  the  court  of  inquiry  shall  relieve  me ;  and  this  business  should  be  settled  before  I 
leave,  so  that  work  may  be  commenced  as  soon  as  possible. 
Yours,  respectfully, 

T.  J.  RODMAN, 
BvH  Brig,  Gen'l,  U.  S.  A, 

The  new  agreement  was  executed  in  Washington  and  sent  to  the  arse- 
nal by  the  Chief  of  Ordnance  on  the  9th  of  April,  1869.  This  agreement 
is  copied  and  marked  "  B"  in  the  appendix  to  this  chapter.  Soon  after 
the  receipt  of  this  agreement  at  the  arsenal,  work  on  the  dam  was  re- 
sumed and  continued  until  the  29th  of  September,  when  an  extraordi- 
nary rise  of  water  in  the  river  occurred  and  the  coflfer-dams  were  car- 
ried" away.  General  Kodman's  report  of  this  accident  to  the  Chief  of 
Ordnance  is  as  follows: 

I  have  to  report  that  at  about  11  o'clock  last  night  our  upper  coffer-dam  gave  way 
under  a  head  of  about  12  feet  of  water,  carrying  away  about  200  feet  of  dam  contigu- 
ous to  the  Illinois  shore.  This,  of  course,  stops  for  the  present  all  further  progress  in 
the  building  of  the  dam-waU  and  the  cleaning  out  of  deposit  from  the  pool,  the  space 
on  which  we  were  i^orking,  between  the  upper  and  lower  coffers,  being  now  about  nine 
feet  under  water. 

Tbe  loss  of  some  tools  and  the  upsetting  and  breaking  of  three  derricks  is  about 
the  only  damage  done,  except  to  the  coffers,  and  they  are  so  far  damaged,  and  the 
water  is  so  high,  and  the  season  so  far  advanced  that  I  do  not  deem  it  advisable  to 
attempt  further  work,  either  on  the  dam- wall  or  the  removal  of  deposit  from  pool,  this 
season.  The  monthly  statement  of  work  done  in  September  will  show  what  has 
already  been  done. 

Tbe  present  has  been  an  unprecedented  season  for  high  water.  We  commenced 
coffering  against  about  eight  feet  of  water  in  the  mouth  of  June,  and  in  the  confident 
expectation  that  that  was  the  highest  water  we  should  have  to  contest  with ;  but  it 
has  been  gradually  rising  and  we  have  kept  on  strengthening  .ind  raising  the  dams 
until  last  night,  when,  as  before  stated,  the  upper  dam  gave  way  under  about  12  feet 
head. 

After  this,  it  was  found  that  the  water  rushing  through  the  channel 
endangered  the  part  of  the  cotters  still  standing  and  some  parts  of  the 
water-power  already  built.  It  was  also  feared  that,  if  the  current  was 
left  unchecked,  the  Chicago,  Rock  Island  and  Pacific  Company's  rail- 
road-bridge and  Rock  Island  wagon-bridge  would  be  endangered  by  the 
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breakinjj  up  of  the  ice  in  the  following  spring.  Also,  the  Moline  Water- 
Power  Company  were  anxious  to  have  the  construction  of  the  water- 
power  so  far  completed  during  that  fall  that  by  putting  in  their  wooden 
bulk-head  (b  on  the  map)  the  water-power  would  be  iu  such  conditioa 
that  they  could  commence  u^ing  it.  That  company  could  put  in  the 
bulk-head  only  when  the  cofferdams  were  in  and  the  river-bed  bare  of 
water.  The  cost  to  the  United  States  of  putting  iu  the  cofter-dams 
during  the  high  water  would  be  much  greater  than  if  it  were  postponed 
until  the  low  water  oc(;urred  in  the  following  season. 

It  was  proposed  and  urged  by  the  Moline  Company  that  the  coffer- 
dams should  be  renewed  and  that  that  company  should  pay  one-half 
the  cost  of  the  work  and  the  United  States  the  other  half,  and  that 
whatever  the  Chicago,  Eock  Island  and  Pacific  Railroad  Company  would 
pay  should  also  be  devoted  to  the  work.  On  the  12th  of  October 
General  Eodman  wrote  to  the  Chief  of  Ordnance  and  asked  for 
authority  to  comply  with  the  above  request.  The  authority  w^as  given, 
and  an  agreement  to  carry  out  the  foregoing  was  entered  into  with  the 
Moline  Water-Power  Company  on  the  28th  of  October,  18C9.  This 
agreement  is  copied  and  marked  "  C  "  in  the  appendix  to  this  chapter. 

The  work  of  removing  the  coffer-dams  in  accordance  with  the  fore- 
going agreement  was  begun  on  the  15th  of  October,  some  days  before 
the  agreement  was  finally  signed.  Mr.  S.  W.  Wheelock,  of  Moline, 
superintended  the  work  on  the  part  of  the  Moline  Water- Power  Com- 
pany, and  Captain  Morris  Schaff,  Ordnance  I>epartment,  United  States 
Army,  then  stationed  at  the  arsenal,  was  in  charge  of  the  work  on  the 
behalf  of  the  United  States. 

On  the  22d  day  of  November,  1869,  the  coffers  had  been  completed, 
the  water  pumped  out,  and  work  on  the  wall  was  renewed.  The 
wall  was  then  completed  in  December  of  the  same  year,  all  except 
about  100  feet  at  the  lower  end,  heretofore  mentioned,  which  was  not 
built  till  1871  and  1872. 

The  Moline  Water-Power  Company  put  iu  their  wooden  bulk-head, 
marked  "Z>''  on  the  map,  by  which  the  dam- wall  was  connected  with  the 
shore  of  the  island  in  November  And  December,  18C9.  The  coffer-dams 
were  not  taken  out  until  the  following  spring,  and  the  Moline  Company 
commenced  using  the  water-power  in  August,  1870.  It  has  been  used 
by  that  company  almost  continuously  ever  since. 

There  was  a  good  deal  that  was  interesting  connected  with  the  coffer- 
dams mentioned  in  the  foregoing  history.  When  they  w  ere  first  put  iu, 
in  the  summer  of  18G8,  the^r  location  was  as  follows:  The  lower  coffer 
was  placed  across  the  channel  just  below  the  site  of  the  wooden  bulk- 
head, marked  "i^"  on  the  map.  The  upper  coffer  was  on  the  line  of  the 
Moline  Company's  old  dam,  and  portions  of  this  dam  were  strengthened 
and  used  to  form  part  of  the  coffer.  A  portion  of  this  old  dam  had  been 
washed  out  and  carried  away  in  the  spring  of  18G8,  at  the  same  time 
that  the  old  wooden  bridge  from  Moline  to  the  island  and  the  old 
wooden  bridge  from  the  city  of  Rock  Island  to  the  island  were  carried 
away.  This  washed-out  gap  was  filled  with  a  coffer ;  there  was  then 
included  between  the  upper  and  lower  coffer  all  the  site  of  the  dam-wall 
except  a  small  portion  of  the  upper  end,  and  the  water  was  pumped  out 
and  the  work  commenced.  When  the  piece  at  the  upper  end  had  to  be 
built,  an  entire  new  coffer  was  built  across  the  channel,  about  500  feet 
farther  up  stream.  This  was  done  in  the  fall  of  1868.  The  object 
of  this  was  not  only  to  *'bare"  the  bed  of  the  river  of  water  where  the 
upper  end  of  the  wall  was  to  be  built,  but  also  to  bare  all  the  site  of  the 
Moline  Company's  old  dam,  in  order  that  it  might  be  removed.     The 
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Moline  Company  had  been  very  urgent  about  this,  and  there  was  much 
controversy  and  correspondence  about  it.  This  old  dam  had  been  altered, 
broken,  and  repaired  several  times,  and  there  was  a  good  deal  of  earth, 
timber,  rock,  brush,  and  trash  in  it.  There  was  also  a  good  deal  of 
river  sediment  of  mud  and  sand  deposited  around  and  above  it.  While 
the  coffers  were  in  and  this  part  of  the  river  laid  bare,  this  old  dam  and 
the  deposits  were  taken  out  by  the  United  States.  The  total  amount  of 
material  so  taken  out  was  31,000  cubic  yards,  and  the  work  cost  $30,000. 
Also,  advantage  was  taken  of  the  time  when  the  bed  of  this  part  of  the 
river  was  bare  to  put  in  the  piers  for  the  arsenal-bridge  to  Moline. 

The  total  cost  of  all  work  done  by  the  United  States  on  coffers  for  the 
bnildiug  of  the  upper-dam  wall  was  above  $50,000. 

The  following  letters  are  pertinent  to  and  explain  some  of  the  forego- 
ing statements: 

Moline,  March  18,  1870. 
General  T.  J.  Rodman  i 

Sir:  Voiirs  of  the  IGth  inst.  is  just  received.  I  may  not  have  stated  clearly  in  my 
letter  to  Mr.  Hawley  what  we  desired.  It  was  this :  Onr  practical  men  think  the  best 
and  cheapest  way  of  getting  in  their  wheels  and  racks  is  to  repair  the  upper  and  lower 
coffers,  and  *^pump  ont  again; "  and  we  wanted  to  know  whether  Government  would 
be  willing  to  defer  taking  out  the  coffers,  and  would  also  let  us  have  the  use  of  the 
pomp  until  it  could  be  done,  which  would  require  but  a  few  weeks  after  the  water 
gets  low  enough  to  go  to  work.  We  expected  to  do  it  at  our  own  expense,  but  I  think 
I  added  (if  not  I  intended  to  as  an  argument  in  favor)  that  the  Government  were 
somewhat  interested,  as  it  could  avail  itself  of  dry  bottom  to  remove  any  material  left 
in  the  pool  when  the  water  came  in. 
Please  favor  us  with  an  early  reply  and  oblige. 
Very  respectfully,  your  obed'ut  servant, 

CHARLES  ATKINSON, 
President  Aloline  JVatet*- Power  Co, 

General  Eodman  was  in  Washington  when  the  above  letter  was  writ- 
ten. The  matter  was  submitted  to  the  Chief  of  Ordnance,  and  authority 
given  to  leave  the  coffer-dams  in,  and  to  permit  the  Moline  Company  to 
use  the  engine  and  pump  as  requested. 

On  the  23d  of  June,  1870,  Charles  Atkinson,  president  of  the  Moline 
Water- Power  Company,  wrote  to  General  Rodman  as  follows: 

I  have  just  learned  that  the  dredge  is  to  be  taken  away  to-day,  or  very  soon,  and  I 
thought  I  would  call  your  attention  to  the  condition  of  the  upper  portion  of  the  sand- 
bar in  the  pool.  You  may  recollect  I  spoke  to  you  about  it  since  your  return  from 
Washington,  and  that  '*I  thougnt  considerable  portion  of  it  was  left  last  season.''  In 
order  to  be  more  certain  about  it,  I  requested  Mr.  Brown  (in  charge  of  the  dredge)  to 
make  an  examination,  and  by  his  report  I  find  that  1  was  correct ;  that  quite  a  portion 
of  the  bar  is  still  there,  and  which  is  certain  to  keep  out  the  supply  of  water  in  low 
stage.  Mr.  Brown  informs  me  it  can  be  dredged  now  without  difficulty,  but  cannot  in 
low  water  except  at  largely  increased  cost,  and  perhaps  not  at  all. 

As  under  our  contract  with  the  United  States  this  portion  of  the  work  is  to  be 
prosecuted  to  completion,  I  thought  it  my  duty  to  request  that  it  be  done  now,  rather 
than  run  the  risk  of  having  it  delayed  to  a  time  when  it  will  probably  cost  double,  and 
perhaps  be  entirely  impossible  to  do  it  all  until  another  time  of  high  water. 

About  this  time  Lieut.  Charles  Shaler,  Ordnance  Department,  United 
States  Army,  then  stationed  at  the  arsenal,  by  direction  of  General 
liodman,  made  soundings  in  the  X)ool  to  determine  the  amount  of  the 
deposits  and  the  position  of  the  rock  bottom.  The  results  of  these 
soundings  are  shown  on  a  carefully  prepared  chart.  (This  chart  is  not 
printed.) 

On  the  2l8t  of  May,  1870,  General  Eodman  had  entered  into  a  con- 
tract with  Case  &  Co.  to  dredge  out  the  pool,  and  that  company  was 
employed  with  a  dredge  twenty-six  days  on  the  work,  and  took  out 
6,450  cubic  yards  of  deposit.  Lieutenant  Shaler  had,  prior  to  this,  in 
1868,  made  some  soundings  and  careful  surveys  to  determine  the  amount 
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of  water  flowing  in  at  the  upper  end  of  the  pool.  As  the  data  obtained 
by  these  soundings  and  this  survey  were  used  at  the  time  and  for  some 
years  afterward  in  calculating  the  capacity  of  the  water-power,  they  are 
interesting,  and  the  report  is  copied  here : 

Rock  Island  Arsenal,  Aug,  2mi,  1868. 

Sir:  I  have  the  honor  to  report  that,  in  compliance  with  your  orders,  I  made  obser- 
Tations  to  determine  *Hhe  quantity  of  water  that  flows  into  the  pool  at  the  npper  end 
of  the  wing-dam." 

It  was  necessary  to  determine  the  width,  the  average  depth,  and  the  mean  velocity 
of  the  current  at  this  point. 

To  get  the  width  two  men  were  sent  into  the  water  with  a  tape-line  to  measure  it, 
being  directed  perpendicular  to  the  dam  by  an  observer  at  a  theodolite,  which  was 
placed  opposite  the  upper  end  of  the  dam. 

To  obtain  the  depth,  a  man  entered  the  water  with  a  graduated  staff  and  took  sound- 
ings every  few  paces,  being  kept  on  the  perpendicular  from  the  dam-head  to  the  the- 
odolite by  an  observer  at  that  instrument.  In  this  way  seventy  (70)  soundings  were 
taken.  From  a  boat  (directed  by  the  theodolite)  sixty-eight  (68)  were  taken,  and  the 
mean  of  the  sum  of  all  the  soundings  gave  the  average  depth. 

To  ascertain  the  velocity  of  the  current,  four  floats  were  made  by  fastening  paint- 
kegs  to  pine  blocks  a  foot  square,  with  uprights  a  foot  in  height  fixed  in  their  centers. 
The  kegs  were  allowed  to  sink  a  foot  and  a  half  below  the  surface  of  the  water.  The 
pine  floats,  to  which  the  kegs  were  attached  by  pieces  of  string,  were  used  only  to  indi- 
cate the  positions  of  the  submerged  kegs.  A  base-line  four  hundred  (400)  feet  in 
length  was  measured  along  the  shore  parallel  to  the  dam,  its  center  being  taken  oppo- 
site the  upper  extremity  of  the  dam.  At  each  end  of  this  base  a  ttiBodolit'e  was  placed, 
the  axis  of  the  telescopes  being  perpendicular  to  the  base,  so  that  four  hundred  (400) 
feet  was  intercepted  between  them. 

Two  hundred  feet  above,  two  staffs  were  planted  in  a  vertical  plane  perpendicular 
to  the  base-line.  A  boat,  provided  with  an  anchor,  was  aligned  by  an  observer  at  the 
stafls,  and  directed  to  a  point  a  hundred  feet  from  the  shore  by  an  observer  at  the 
upper  theodolite.  The  alignment  having  been  made,  this  theodolite  was  turned  per- 
pendicular to  the  base  as  before.  At  a  signal  the  four  floats  were  carefully  placed  in 
the  water.  The  observer  at  the  first  instrument  cried  "  mark  "  as  the  upright  on  a  pass- 
ing float  coincided  with  the  vortical  hair.  The  instant  of  coincidence  was  noted  by  an 
observer  with  a  stop-watch.  The  moment  of  the  passage  of  a  float  at  the  lower  instru- 
ment was  signaled  and  noted  as  before.  The  floats  were  caught  by  the  boatmen  below 
the  lower  instrument  and  the  boat  again  anchored  on  the  line  of  the  staft*4,  while  by 
turning  the  upper  theodolite  5^,  the  observer  directed  it  to  a  point  on  this  line  a  little 
farther  from  snore  than  the  first  position. 

In  this  way,  forty-four  (44)  observations  were  taken,  and  the  mean  of  their  sum  gave 
the  average  velocity  of  the  current. 

Finding,  then,  the  product  of  the  width  by  the  average  depth,  and  multiplying  it  by 
the  mean  velocity  per  minute, "the  quantity  of  water  that  flows  into  the  pool  at  the 
upper  end  of  the  wing-dam  "  per  minute  was  obtaiued,  and  found  to  be  263,924.00  cubic 
feet. 

Very  respectfully,  y*r  ob'd't  serv't, 

CHARLES  SHALER, 

2nd  Lieut  of  Ord. 

The  stage  of  water  in  the  river  at  the  time  this  survey  was  made 
averaged  about  two  feet  above  low  water.  The  report  does  not  state 
the  fall  in  the  surface  of  the  water,  or  show  what  arrangements  existed 
to  cause  the  water  to  flow  out  of  the  pool ;  but  I  remember  that  in  1871 
I  examined  this  report  while  caking  calculations  respecting  the  water- 
power,  and  Lieutenant  Shaler  told  me  then  that  the  arrangements  for 
outflow  were  made  to  produce  as  nearly  as  possible  the  same  conditions 
that  would  exist  if  the  water-power  were  in  full  use. 

Since  that  time  I  have  had  made  more  extensive  soundings  and  sur- 
veys of  the  pool  and  of  the  river  above,  and  have  used  these  latter  in 
subsequent  calculations. 

THE  ROCK  ISLAND  WATER-rOAVER  CANAL. 

The  act  of  Congress  approved  July  15, 1870,  appropriated  $300,000  for 
Rock  Island  arsenal,  of  which  sum  $200,000  was  designated  for  continu- 
ing work  on  the  development  and  construction  of  the  water-power. 
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Work  OD  the  water-power  canal,  ia  accordaDce  with  the  agreement 
between  the  United  States  and  the  water-power  company,  dated  April 
8, 1869,  (see  Appenbix  B  to  this  chapter,)  was  begun  in  the  month  of 
August,  1870.  About  this  time  a  new  controversy  arose  on  various 
matters  relating  to  the  water-power,  which  caused  a  suspension  of  the 
work  for  a  time,  and  finally  resulted  in  a  new  agreement  between  the 
United  States  and  the  water-power  company.  This  agreement,  marked 
"D,"  is  copied  in  the  appendix  to  this  chapter. 

The  whole  history  of  the  controversy  is  given  in  the  following  corre- 
spondence : 

On  the  25th  of  July,  1870,  General  Eodman,  in  accordance  with  the 
agreement  of  April  8, 1869,  notified  the  Moline  Water-Power  Company 
that  the  canal  mode  of  development  had  been  adopted,  in  order  that  he 
might  enter  upon  the  lands  of  the  said  company  for  the  purpose  of  con- 
Btracting  the  tail-race. 

The  Moline  Water-Power  Company,  by  J.  M.  Gould,  secretary,  in- 
formed General  Eodman,  under  date  of  July  30, 1870,  that  Mr.  C.  Atkin- 
son, the  president  of  the  company,  who  was  temporarily  absent,  had  the 
entire  management  of  the  business  of  the  company  under  certain  in- 
structions; that  General  Kodman's  letter  had  been  forwarded  to  him, 
and  that  Mr.  Atkinson  would  either  return  or  send  instructions  at  once. 

General  Eodman  notified  the  Moline  Water-Power  Company  on  August 
1  that  he  should  enter  upon  the  lands  of  the  company  to  construct  the  tail- 
race,  as  required  by  the  agreement  of  April  8, 1869,  to  which,  under  date 
of  August  6, 1870,  Mr.  Atkinson,  president  of  the  M(4iue  Water-Power 
Company,  replied  that  the  company  could  not  give  tne  United  States 
possession  of  the  land  until  the  conditions  of  the  agreement  of  April  8, 
1869,  were  fulfilled ;  and  on  the  same  day  Mr.  Atkinson  wrote  to  the 
Secretary  of  War,  and  stated  that  he  had  been  informed  that  General 
Eodman  contemplated  entering  upon  the  company's  land  for  the  purpose 
of  constructing  a  tail-race  under  the  ^agreement  of  April  8, 1869.  He 
did  not  consider  that  the  conditions  of  the  agreement  had  been  fulfilled, 
and  also  that  changes  were  contemplated  which  might  seriously  affect 
the  interests  of  the  company.  He  requested  that  an  order  be  given  to 
General  Eodman  to  suspend  action  .until  he  could  get  to  Eock  Island, 
when  he  trusted  satisfactory  arrangements  could  be  made. 

On  the  8th  of  August,  1870,  the  Secretary  of  War,  by  indorsement  on 
this  letter,  directed  the  Chief  of  Ordnance  to  order  a  compliance  with 
the  request  of  the  Moline  Water-Power  Company,  unless  there  were 
good  reasons  to  forbid  it. 

The  Chief  of  Ordnance  inclosed  a  copy  of  Mr.  Atkinson's  letter,  and 
the  indorsement  of  the  Secretary  of  War  thereon,  to  General  Eodman, 
and  directed  that  work  be  suspended,  and  that  General  Eodman  report 
his  views  on  the  subject. 

Under  date  of  August  11, 1870,  General  Eodman  wrote  to  the  Chief  of 
Ordnance,  as  follows : 

Yours  of  the  8th  iDst.,  inclosinj^  a  copy  of  a  letter  from  Charles  AtkinsoO)  president 
of  the  Moline  Water-Power  Company,  with  a  copy  of  an  Indorrtement  thereon^ by  the 
Secretary  of  War,  and  directing  me  to  report  my  views  upon  the  subject,  is  received, 
and  I  have  the  honor  to  report  as  follows : 

I  do  not  know  certainly  to  what  Mr.  Atkinson  refers,  in  stating  that  he  does  not  con- 
sider that  the  conditions  of  the  agreement  of  April  9,  1861),  (it  should  be  April  8th, 
1869,)  between  the  Secretary  of  War  and  himself  have  been  entirely  falfilled;  bnt  I 
presame  he  refers  to  what  sediment  still  remains  in  the  water-power  pool.  Nor  do  I 
certainly  know  to  what  contemplated  changes  he  refers  as  likely  to  affect  seriously  the 
interests  of  the  company  of  which  he  is  president,  but  I  presume  he  refers  to  the  build- 
ing of  an  embankment  from  the  lower  end  of  the  present  dam-wall  to  the  upper  end 
of  the  proposed  canal,  as  approved  by  the  Secretary  of  War  last  winter,  instead  of  con- 
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tinniD<r  the  dam-wall  down  to  head  of  canal.  I  have  certainly  completed  the  develop- 
ment of  the  npper  end  of  the  dam-wall,  including  thirty-seven  openings  with  gates 
^ud  means  of  opening  and  closing  them. 

I  have  also  remov^ed,  or  intended  to  remove,  the  sediment  from  the  pool,  as  far  as  it 
•could  be  advantageonsly  done  by  dredging,  and  am  now  having  a  survey  of  the  pool 
made  in  order  to  see  just  what  amount  of  se<liment  still  remains  iq  it;  and  as  neither 
the  agreement  above  referred  to  nor  the  original  agreement  states  to  what  extent  sedi- 
ment should  be  removed,  I  had  intended  to  submit  the  survey  above  referred  to  to  the 
Department  for  its  decision  as  to  whether  or  not  the  United  States  should  further  pros- 
ecute the  removal  of  sediment  from  said  pool. 

Neither  of  said  agreements  state  in  what  manner  or  to  what  extent  the  United  States 
shall  develop  the  water-power. 

Article  4  of  the  agreement  of  April  8,  above  refen'ed  to,  reads  as  follows,  viz : 

**This  agreement  to  cede  the  land  for  tail-race  and  abutting  dam  and  wall,  free  of 
cost,  is  to  continue  but  two  years  from  this  date,  and  the  Uuited  States  Government  is 
to  have  the  right  to  enter  upon  the  premises  for  the  purpose  of  going  on  with  the  work 
tiny  time  within  the  two  years,  by  notifying  the  company  that  the  canal  mode  of  de- 
velopment has  been  adopted,  and  upon  the  completion  by  the  Uaited  States  of  the 
conditions  herein  named  as  to  said  upper  portion,  this  company  binds  itself,  its  success- 
ors, and  assigns,  to  cede  and  convey  to  the  United  States  the  premises  and  privileges 
hereinbefore  named,  and  also  the  right  to  discharge  into  the  company's  tail-race  the 
•surface-water  from  the  island  of  Rock  Island.'' 

Now  I  understand  the  first  clause  of  this  article  to  authorize  the  United  States  to  enter 
upon  the  lands  of  the  company  for  the  purpose  of  going  on  with  the  work  of  the  de- 
velopment of  water-power  at  any  time  within  two  years  from  the  date  of  the  agree- 
ment without  any  other  condition,  except  that  the  United  States  were  to  notify  the 
company  that  the  canal  mode  of  development  had  been  adopted.  The  second  clause  of 
this  article  requires  the  United  States  to  fuldll  the  conditions  cited  in  article  3d  of  same 
agreement  before  they  can  claim  from  the  company  a  deed  to  the  premises  occupied 
by  the  canal,  but  there  is  no  time  stated  within  which  these  conditions  should  be  ful- 
filled. . 

I  consider  that  thf  United  States  are  bound  in  equity  to  develop  the  water-power  in 
a  reasonably  substantial  manner,  and  to  a  reasonable  extent,  and  that  they  have  the 
right  to  accomplish  this  end  in  such  manner  as  they  may  choose. 

On  the  receipt  of  advice  from  the  Chief  of  Ordnance  that  an  appropriation  of  money 
for  the  further  development  of  water-power  at  this  arsenal  has  been  made  by  Congress, 
I  notified  the  water-power  company  that  the  canal  mode  of  development  had  been 
adopted  by  the  Secretary  of  War,  and  entered  upon  the  lands  of  the  water-power  com- 
pany and  commenced  work.  The  work  above  referred  to  will  cease,  until  further  orders, 
this  evening. 

*  The  season  is  already  far  advanced,  the  stage  of  water  in  the  river  and  the  weather 
are  now  favorable  for  the  prosecution  of  this  work,  and  every  day  lost  will  be  detri- 
mental to  the  public  interest. 

On  the  Stli  of  August,  J.  M.  Gould,  secretary  of  Moline  Water-Power 
Compauy,  wrote  to  General  Eodmau: 

I  could  not  find  a  majority  of  the  members  of  the  wat^^r-power  company  this  p.  m., 
consequently  cannot  give  you  any  permission  to  proceed.    Messrs.  John  and  C.  H.  Deer 
and  myself  agree  that,  in  our  opinion,  175  feet  in  width  for  your  proposed  canal-run 
will  be  too  narrow  for  the  purpose  intended. 

I  find  also  that  there  are  other  important  items  of  disagreement  between  us  which 
will  necessarily  need  a  full  meeting  of  our  board,  after  which  acouference  can  be  had. 
with  yourself,  which  I  fully  believe  now  can  be  ac<:omplished  as  soon  as  Wednesday, 
10th  inst. 

On  August  9, 1£70,  Geueral  Eodmau  replied  as  follows : 

Yours  of  the  ^th  inst.  is  received.  In  reply  I  have  to  state  that  I  claim  to  have  en- 
tered upon  the  land  owned  by  your  company  and  to  now  occupy  it  in  behalf  of  tho 
Uuited  ^States  by  virtue  of  and  in  accordance  with  the  agreement  between  the  Secre- 
tary of  War  and  president  of  your  company,  dated  April  8th,  18G9,  and  for  the  pur- 
pose of  prosecuting  work  on  tho  development  of  the  Unit-ed  States  water-power.  I 
have  already  expended  some  public  money  on  this  work,  and  the  public  interest  re- 
quires that  it  should  go  on  now.  It  therefore  becomes  my  duty  to,  and  I  shall  con- 
tinue to,  occupy  the  ground  and  to  prosecute  work  thereon  unless  prevented  from  so 
doing  by  legal  process. 

And,  as  the  construction  of  the  dike  for  the  protection  of  the  company's  lands 
against  overflow  will  be  a  part  of  the  work  first  commenced,  I  request  that  somo  per- 
son authorized  by  your  company  may,  as  soon  as  convenient,  come  upon  the  ground 
smd  assist  in  locating  said  dike. 
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To  wbich,  on  August  13, 1870,  the  following  letter  and  iuclosure  were 
received : 

MoLiXE,  Illinois,  August  VMhy  1870. 
G<?neral  T.  J.  Rodman  : 

Sir:  I  havo   tho  honor  to  inclose  herewith  a  copy  of  preamble  and  resolutions 
passed  at  a  lat«  hour  this  afternoon  by  the  board  of  directors  of  the  Molino  Water- 
Power  Company,  after  a  pretty  full  and  free  discussion  of  the  snbject-iuatter  therein 
contained. 

As  far  as  I  know  or  ara  advised,  tho  raombers  of  this  company  are  disposed  to  meet 
%\\  questions  that  niiy  arise  between  it  and  the  lJaiti3d  States  in  the  spirit  of  fairness 
ind  liberality.  I  am  fully  aware  that  questions  affecting  tho  interest  of  one  side  or 
the  other  may  often  arise,  perhaps  offcener  than  will  be  entirely  agreeable,  yet  I  can 
»ee  DO  way  to  avoid  it  so  long  as  a  condition  akin  to  partnership  exists  between  the 
United  States  and  the  water-power  company.  I  have  at  times  thought  it  would  be 
Tery  desirable  for  both  sides  that  a  division  be  made,  if  it  could  be  done  satisfactorily, 
so  that  each  might  know  his  own  and  the  relative  position  of  the  other. 

I  trust  the  action  of  our  directors  will  receive  at  your  hands  your  usual  didiboration 
and  kind  appreciation,  and  that  all  questions^  and  matters  pertaining  to  the  subject 
may  be  speeclily  adjusted  to  mutual  satisfactio'n. 

I  am  instructed  to  say  a  committee  from  our  board  will  be  pleased  to  meet  yon  at 
such  time  and  place  Monday  as  you  may  indicate. 

With  much  respect,  I  am,  very  truly,  your  obedient  servant, 

CHARLES  ATKINSON, 
President  Moline  IVaier- Power  Company. 

Special  meeting  of  the  board  of  directors  of  the  Moline  Water- Power  Company,  held  at  the  Ist 
yational  Bank  of  Moline,  August  13,  1870.  Present,  John  Deere,  S.  \V,  Ifheelockf  J.  M, 
Gould f  D.  C.  Dimockj  J.  S.  Keator,  and  Charles  Atkinson. 

On  motion  of  John  Deere,  seconded  by  J.  S.  Keator,  the  following  preamble  and 
resolations  were  unanimously  a<lopted  : 

Whereas  the  motives  and  indncements  of  this'bompany  in  making  the  agreement  of 
April  8tb,  1869,  to  cede  tho  right  of  way  to  the  United  States  for  a  canal  across  their 
lands  and  abutting  dams  thereto,  were  to  secure  the  early  completion  and  full  devel- 
opment of  the  upper  portion  of  the  water-power  at  Moline,  so  that,  if  it  should  decide 
at  its  own  expense  to  build  a  bulk-head  from  the  wall  to  the  island,  it  could  enjoy  con- 
tinuous use  and  possession  of  water-power  in  order  to  supply  its  lessees ;  and 

Whereas  the  conditions  of  said  agreement  have  not  been  entirely fulfiUed  on  tho 
part  of  the  United  States ;  and 

Whereas  this  company  intends  to  continue  to  act  in  the  spirit  of  liberality  and  fair- 
ness in  all  its  transactions  and  dealings  with  the  Government ;  and 

W^hereas  it  has  full  confidence  that  while  the  present  commandant  Ganeral  T.  J. 
Rodman  has  charge  of  the  work  of  developing  the  water-power  at  the  head  of  Rock 
IMand,  (in  which  this  company  has  so  largo  pecuniary  interest,)  not  only  the  letter 
bat  the  spirit  and  understanding  of  any  and  all  agreements  made  between  it  and  tho 
United  States  will  be  carried  out  and  fulfilled,  but  the  ever-constant  changes  and  lia- 
bility to  change  of  officers  in  the  military  de])artmeot  of  the  country  and  the  uncer- 
tainties and  complications  incident  to  such  changes  make  it  apparent  to  this  board  of 
directors  that  in  endeavoring  to  care  for  and  preserve  the  interests  of  the  stockholders 
of  this  company,  the  policy  o'f  the  United  States  which  requires  fulfillment  o?  agree- 
ments should  also  be  their  policy  so  far  as  the  same  can  be  carried  out :  Therefore, 

//  is  resolved,  That  notwithstanding  the  non-fulfillment  on  the  part  of  the  United 
States  Government  of  the  agreement  liereinbefore  alluded  to,  this  company  is  prepared 
t4)  grant  the  United  States  permission  to  enter  upon  its  premises  upon  receiving  satis- 
factory assurances  that  it  will  be  done;  that  its  adjacent  lands  be  properly  protected; 
that  the  tail-race  shall  not  be  less  than  250  feet  in  width  on  the  bottom  and  of  contin- 
uous grade  with  that  portion  of  the  race  now  being  blasted  out  by  this  company;  that 
the  coffer-dams  of  the  United  States  shall  bo  so  arranged  as  not  to  obstruct  the  use  of 
this  company's  portion  of  the  water-power,  and  that  additional  openings  be  made  for 
wheels  at  such  points  as  this  company  may  direct  between  the  lower  end  of  the  pres- 
ent wall  and  their  shore  npon  which  the  same  is  to  be  abutted. 

And  it  is  further  resolved,  That  all  the  agreements  relating  to  ceding  right  of  way, 
&.c.f  free  of  cost,  were  based  on  the  understanding  that  the  dam  wall  to  be  continued 
to  the  shore  waste  be  of  the  same  character  as  that  already  built;  yot  this  company 
will  make  no  objection  to  change  of  plan  that  does  not  impair  tho  value  of  its  inter- 
ests* in  the  water-power. 

CHARLES  ATKINSON,  President. 
J.  M.  GOULD,  iSecrvtary. 
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Od  the  16Xi  of  August  General  Rodman  acknowledged  the  receipt  of 
the  above  letter,  and  in  reply  gave  his  views  in  full  upon  all  the  points 
involved.    (This  letter  is  a  long  one,  and,  as  the  first  part  of  it  is  almost 
a  copy  of  and  is  in  substance  the  same  as  the  letter  on  the  same  subject 
to  the  Chief  of  Ordnance  dated  August  11,  it  is  not  copied  here.) 

General  Eodman  said  further : 

If  your  coinpaDy  is  willing  that  the  United  States  shall  resume  work  in  accordance 
with  the  views  above  statea,  I  will  advise  resumption  ;  but,  if  not,  I  shall  refer  your 
letter  and  inclosed  preamble  and  resolutions,  together  with  this  reply,  and  such  other 
papers  as  may  be  necessary  to  a  clear  understanding  of  the  case,  to  the  Chief  of  Ord- 
nance, for  the  decision  and  instructions  of  the  Department.  And  pending  the  receipt 
of  those  instructions,  as  work  was  stopped  by  orders  from  the  Secretary  of  War,  at 
your  solicitation  and  on  your  representation  that  the  conditions  of  the  agreement  of 
April  8th,  1869,  had  not  been  fully  complied  with,  I  will  not  resume  work,  nor  must 
your  company  do  anything  to  change  the  state  of  things  existing  between  it  and  the 
United  States  at  the  date  of  the  receipt  of  the  order  stopping  work,  not  raising  any 
gates,  or  in  any  way  interfering  with  ihe  United  States  water-power  or  the  property 
belonging  to  them  and  being  upon  the  company's  land. 

Under  date  of  August  19th,  1870,  General  Eodman  wrote  to  the  Chief 
of  Ordnance  as  follows : 

Referring  to  my  letter  to  you  of  the  11th  inst.,  I  now  deem  it  proper,  for  the  infor- 
mation of  the  Department,  to  forward  the  inclosed  correspondence  between  the  Moline 
AVater-Power  Company  and  myself,  and  to  ask  its  early  instructions  as  to  whether  or 
not  I  shall  resume  work  on  the  canal  mode  of  development  of  water-power;  and  if 
so,  whether  or  not  I  shall  make  provision  for  the  utilization,  by  the  Moline  Water- 
Power  Company,  of  their  portion  of  the  water-power  already  developed,  pending  the 
complete  development  of  water-power  by  the  United  States;  and  if  so,  whether  or 
not  that  company  shall  pay  to  the  United  States  the  cost  of  making  such  provision. 
Work  should  l>e  resumed  at  once,  if  at  all  this  season. 

On  August  19,  1870,  the  Moline  Water-Power  Company,  by  Charles 
Atkinson,  president,  withdrew  their  objections  to  the  United  States  pro- 
ceeding with  canal  mode  of  development,  and  agreed  to  refer  matters  of 
difference  to  the  Secretary  of  War.  On  the  same  day  General  Kodman 
telegraphed  the  Chief  of  Ordnance  that  the  Moline  Water- Power  Com- 
pany had  withdrawn  objections  to  proceeding  with  canal  mode  of  develop- 
ment, and  stated  that  be  should  resume  work  on  the  20th  instant.  Un- 
der date  of  August  17,  1870,  the  Chief  of  Ordnance  acknowledged  the 
receipt  of  letter  of  August  11th,  and  stated  that  the  Secretary  of  War 
and  himself  would  be  at  Hock  Island  arsenal  in  September,  and  that  he 
wished  the  subject  of  canal  development  of  water-power  laid  aside 
until  their  arrival. 

On  September  13, 1870,  the  Moline  Water-Power  Company,  by  Charles 
Atkinson,  president,  stated  that  they  could  make  arrangements  with 
Mr.  A.  Sinuett  for  his  title  to  the  laud  through  which  it  was  proposed  to 
cut  the  canal,  but,  as  a  perfect  title  could  not  then  be  had,  the  company 
could  agree  to  cede  only  such  title  as  it  could  then  obtain,  and  would 
not  relieve  the  United  States  from  maintenance  in  perpetuity  of  a  suffi- 
cient discharge  for  the  company's  tail-race.  If  the  United  States  wished 
to  enter  upon  these  conditions,  the  company  would  proceed  forthwith 
to  obtain  the  title  from  Mr.  Sinnett. 

Under  date  of  October  8, 1870,  the  Moline  Water-Power  Company,  by 
Charles  Atkinson,  president,  granted  to  the  United  States  permission 
to  enter  upon  and  occupy  that  portion  of  the  land  recently  owned  by 
Mr.  A.  Sinnett,  and  included  in  the  straight-line  survey  of  the  canal, 
upon  the  same  conditions  that  it  occupied  the  adjoining  land  of  the  Mo- 
line Water-Power  Company,  their  company  having  obtained  the  title  of 
the  same  from  Mr.  Sinnett. 

The  Secretary  of  War,  General  William  W.  Belknap,  and  the  Chief  of 
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Orduance,  General  A.  B.  Dyer,  arrived  at  the  arsenal  about  tbe  Ist  of 
September,  1870,  and,  after  a  lull  examination  of  tbe  subject,  made  a 
new  agreement  with  tbe  water-power  company,  whicb  was  intended  to 
settle  all  matters  in  dispute.  Tbis  agreement  is  copied  in  tbe  appendix 
to  tbis  cbaptcr,  and  is  marked  "  D.*' 

CONSTRUCTION  OF  THE  WATER-POWER   CANAL   AND   STONE  DIKE. 

(Marked  "(]f(f"  on  map,  Plate  XI.) 

To  understand  tbe  object  of  tbe  foregoing  agreement,  and  particularly 
the  meaning  of  tbe  last  clause  of  tbe  agreement,  it  will  be  necessary  to 
examine  tbe  map  on  Plate  XI. 

Tbe  wooden  bulk-bead  mentioned  in  tbe  agreement  is  marked  *^Z»"  on 
the  map.  It  was  built  across  tbe  channel,  from  tbe  island  shore  to  tbe 
apper  dam- wall,  and  joined  to  that  wall  just  above  or  east  of  tbe  lower 
or  west  end  of  the  wall.  (Tbis  end  was  not  quite  completed  at  that 
time ;  there  were  about  100  I'eet  to  build.)  Tbe  bulk-bead  and  wall  thus 
formed  a  complete  dam  across  tbe  channel  from  tbe  island  shore  to  the 
Moline  shore  at  the  point  n.  This  enabled  tbe  Mollne  Water-Power 
Company  to  use  the  water-power  while  tbe  construction  of  the  canal 
and  stone  dike  q  d  were  going  on,  provided  the  United  States  would 
make  arrangements  for  the  discbarge  into  tbe  river  below  of  tbe  com- 
pany's tail-water  from  the  tail-race  8  8.  There  was  no  difficulty  or  ma- 
terial expense  in  making  tbis  arrangement. 

Tbe  lower  coffer-dam,  while  tbe  upper  dam-wall  was  being  built,  ex- 
tended clear  across  the  channel,  about  170  feet  below  the  west  end  of  the 
dam-wall.    It  crossed  at  about  tbe  point  marked  '^  q  "  on  tbe  map. 

From  tbis  coffer,  and  joined  to  it'at  a  point  just  north  of  (/,  another 
coffer  was  built,  parallel  to  and  just  north  of  the  line  of  tbe  dike  q  d, 
(which  was  to  be  built,)  all  the  way  down  to  the  shore  of  the  river  just 
below  tbe  point  d.  Tbe  site  of  tbe  dike  was  thus  coffered  out  from  tbe 
river,  tbe  water  could  be  pumped  out,  and  tbe  bed  of  this  part  of  tbe 
river  "  bared  "  for  work. 

Then,  by  taking  out  tbe  portion  of  the  old  coffer  between  the  junction 
near  q  and  the  island  shore,  an  opening  was  provided  for  tbe  Moline 
Company's  tail-water,  from  s  «,  around  the  end  of  tbe  dam-wall,  into 
tbe  river  below.  (The  lower  dam  k  k  was  not  then  built.)  This  was  the 
arrangement  of  coifers  that  was  adopted.  It  was  the  most  natural  and 
economical  arrangement,  as  experience  showed.  Arrangements  bad  to 
be  made,  in  any  case,  to  get  rid  of  tbe  leakage  through  tbe  bulk-bead 
and  tbe  gates  in  tbe  upper  dam-wall,  and  of  tbe  surface-water  from  tbe 
city  of  Moline  and  bluffs  back  of  it,  which  was  shed  into  the  tail- 
race  8  8. 

Tbe  natural  way  of  building  the  dike  q  d  was  to  commence  at  its  lower 
end  d  and  build  up  toward  q.  As  tbe  work  approached  completion  it 
woald  be  necessary  to  close  up  tbe  gap  between  tbe  unfinished  end  of 
tbe  dike  and  the  unfinished  end  of  the  wall,  by  completing  both  and 
Joining  them  together.  While  tbis  was  being  done  tbe  Moline  Company 
coald  not  use  the  water-power,  and  it  was  very  important  to  that  com- 
pany that  the  gap  should  be  closed  and  the  canal  finished  simultane- 
ously,*in  order  that  as  soon  as  the  gap  was  closed  tbe  company's  tail- 
water  might  flow  through  tbe  canal  and  tbe  use  of  tbe  water-power  be 
resumed.  With  a  little  care,  the  work  could  be  so  managed  as  to  per- 
mit tbis  without  material  difficulty  or  exi>en8e.  The  work  was  so  man- 
HSei\  subsequently,  and  I  think  the  Moline  Company  has  no  cause  for 
complaint  on  this  score. 


190         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

The  arrangement  of  coffers  described  above  was  perfected,  the  water 
pumped  out,  and  work  on  the  canal  begun  in  August,  1870.  The  earth 
excavated  from  the  canal  was  used  for  filling  the  cofifers.  Throughout 
the  remainder  of  that  season  the  work  was  prosecuted  with  much  vigor, 
except  for  a  short  time  prior  to  and  pending  the  discussion  which  led  to 
the  agreement  of  September  6, 1870. 

The  location  and  dimensions  of  the  canal  and  dike  were  all  fixed  by 
General  Eodman.  Cross-sections  of  both  are  shown  on  Plate  Xll. 
The  cross-section  of  the  canal  shows  the  small  wagon-bridge  built  by 
the  United  States  across  the  canal  in  1872  for  the  use  of  the  Moline 
Water-Power  Company,  in  accordance  with  the  agreement  of  April  8, 
1869.    (See  Appendix  B  to  this  chapter.) 

The  dimensions  for  the  canal  fixed  upon  were  as  follows  :  the  width  of 
the  canal  at  the  surface  of  the  ground  200  feet,  and  at  the  bottom  of 
the  canal  150  feet ;  the  earth  to  slope  from  the  surface  of  the  ground  to 
the  rock,  then  a  berme,  and  then  another  slope  of  rock  to  the  bottom  of 
the  canal ;  the  slopes  to  be  such  that  the  action  of  water  and  frost  would 
not  cause  any  injurious  sliding  or  washing  of  the  earth  or  crumbling 
and  falling  of  the  rock.  The  cross  section  shows  that  not  much  earth 
was  found.  Rock  was  found  generally  about  2  feet  under  ground,  and 
nearly  the  whole  excavation  was  through  tough  limestone  containing 
flint,  and  difficult  to  work. 

In  the  cross-section  of  the  dike  there  is  shown  a  betoncore  running 
through  the  middle  of  the  dike.  The  dike  was  built,  as  nearly  as  possi- 
ble, consistent  with  economy,  of  clean,  loose  rock,  free  from  earth.  The 
core  was  put  in  to  prevent  leakage.  All  the  rock  for  the  dike  was 
taken  from  the  canal.  The  sloping  sides  of  the  dike  are  covered  with  a 
smoothly-laid  riprap  wall.  The  dme  as  now  finished  is  the  handsomest 
and  finest  structure  connected  with  the  water-power.  The  rock  taken 
from  the  canal  and  not  used  in  the  dike  was  deposited  in  large  mounds 
or  "dumps"  on  the  Moline  company's  land  near  the  canal,  and  has 
been  used  very  considerably  since  in  building  roads,  foundations,  &c., 
for  the  arsenal.  Large  quantities  of  it  have  also  been  used  in  the  same 
way  in  Moline  and  Ebck  Island. 

The  rock  had  to  be  blasted  throughout,  and  was  hauled  in  wagons 
both  to  the  "  dumps''  and  to  the  dike.  A  good  deal  of  expense  was  in- 
curred in  maintaining  roads  for  hauling  over  the  rough  deposited  rock 
on  the  dike,  movable  plank  ramps  were  required  to  enable  the  teams  to 
get  down  olf  the  dike,  and  another  road  along  the  foot  of  the  dike  was 
required  for  returning  teams.  This  was  the  plan  pursued  by  General 
Eodman  in  1870,  and  it  was  continued  during  the  following  year,  while 
the  work  was  under  my  command. 

I  am  satisfied  from  subsequent  examination  and  experience  that  a 
large  saving  of  cost  could  have  been  effected  by  adopting  the  following 
plan  :  Large  boom-derricks  could  have  been  placed  along  each  margin 
of  the  canal  with  booms  reaching  75  feet,  and  the  greater  part  of  the 
rock  hoisted  out  by  steam-po\ver  and  deposited  in  dumps  behind  the 
derricks.  This  method  would  have  transported  the  rock  at  much  less 
cost  than  the  other,  and  would  besides  have  saved  a  considerable  ex- 
pense incurred  in  blasting  and  breaking  up  large  pieces  to  get  th^m  into 
shape  for  economical  handling.  With  the  derricks  blocks  of  three  tons 
weight  could  have  been  hoisted  out  without  breaking  up.  Material  from 
the  center  of  the  canal  beyond  the  reach  of  the  derricks  could  have  been 
hauled  on  tram-cars  to  the  dike  with  greater  economy,  and  the  tram- 
track  would  have  cost  less  than  the  roads  and  plank  ramps.  For  mak- 
ing this  plan  ettective  more  ingenuity,  intelligence,  and  close  attention 
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iTould  have  been  required  than  for  the  other,  because  the  derricks  and 
tram-tracks  would  have  been  interfered  with  by  the  blasting. 

No  difficulty  of  importance  was  encountered  in  the  prosecution  of  the 
-work  until  it  was  nearly  completed,  in  the  fall  of  1871. 

Capt.  Morris  Schaff  and  Capt.  A.  Mordecai  were  at  different  times  in 
immediate  charge  of  the  work  in  1870,  and  were  assisted  by  Capt.  M.  L. 
Poland  and  Lieut.  Charles  Shaler.  No  dressing  or  finishing  of  the  rock 
sides  and  bottom  of  the  canal  was  done  during  this  season,  and  only  a 
snail  amoant  of  riprapping  was  laid  on  the  dike,  because  none  of  the 
dike  was  finished. 


Appendixes  to  Chapter  IT. 
A. 

This  agreement,  mndt)  between  Ulysses  S.  Grant,  Acting  Secretary  of  War,  acting 
vnder  authority  of  the  joint  resolntion  of  Congress,  approved  March  2,  eighteen  hnn- 
dred  and  sixty-seven,  for  and  in  behalf  of  the  United  States  of  America,  and  tho  Moline 
Water-Power  Company,  of  Illinois,  by  Charles  Atkinson,  its  president,  witnesseth  : 

1st.  The  Moline  Water-Power  Company,  for  the  considerations  hereinafter  men- 
tioned, hereby  conveys  in  fee  to  the  Unite<l  States  of  America  their  entire  water-power, 
with  tiie  free  and  nnrestricted  nse  by  the  said  United  States  of  so  much  of  the  bed  of 
the  Mississippi  River  as  may  be  required  for  the  further  development  of  said  water- 
power,  which  development,  together  with  the  maintenance  of  that  power,  is  to  be  done 
by  the  United  States  ont  of  tho  appropriation  applicable  to  those  purposes,  and  of  any 
future  appropriations  that  may  be  made,  applicable  to  the  same. 

2ud.  The  United  States  of  America  hereby  grants  to  the  Moline  Water-Power  Com- 
pany the  right  of  the  free  nse  of  one-fonrth  of  their  entire  water-power  above  conveyed, 
and  the  privilege  of  renting,  for  a  specified  time,  at  the  rate  of  tifty  cents  per  annum 
per  square  inch,  so  much  additional  water-pcfwer  as  the  Secretary  of  War  may  deem  it 
expedient  to  authorize  to  be  rented ;  and  also  agrees  to  arrange  the  Government  works 
for  developing  the  water-power  in  such  manner  as  to  enable  the  Moline  Water-Power 
Company  t^  avail  itself  of  the  right  and  privilege  above  mentioned. 

3d.  The  United  States  of  America  hereby  agrees  to  apply  forty  thousand  dollars,  or 
■0  ranch  thereof  as  the  War  Department  may  consider  necessary ,'to  complete  the  wing- 
dam,  aod  the  residue  of  the  appropriation  of  one  hundred  thousand  dollars  to  the  ex- 
tension of  the  dam  on  the  Moline  side;  and  further,  not  to  obstruct  unuecei»sarily  the 
use  of  the  present  water-power  during  the  execution  of  the  work  above  stated,  nor  to 
reqoire  the  payment  of  any  rent  until  the  improvement  contemplated  thereby  shall 
have  been  made,  so  far  as  the  expenditure  of  the  one  hundred  thousand  dollars  will  per- 
mit. 

4th.  It  is  mutually  agreed  between  the  Moline  Water-Power  Company  and  the 
United  States  of  America  that  neither  of  them  shall,  at  any  time,  make  any  obstruc- 
tion of  the  water-power,  as  now  existing  or  hereafter  to  be  developed.  It  being  fur- 
ther understood  that  this  agreement  is  lor  the  purpose  of  carrying  out  the  recommen- 
dation of  the  commissioners  appointed  under  the  acts  of  April  19,  1864,  and  June  27, 
1*^66,  relative  to  the  Moline  Water-Power  Company  and  water-power  at  Rock  Island, 
Illinois,  and  that  the  recommendation  of  said  commissioners  now  on  file  in  the  War  De- 
partment at  Washington  City  is  regarded  as  part  of  this  agreement. 

In  testimony  of  the  foregoing,  we,  the  undersigned,  U.  S.  Grant,  Acting  Secretary 
of  War,  acting  for  and  in  behalf  of  the  United  States  of  America,  and  under  author- 
ity of  the  joint  resolution  of  Congress,  approved  March  2d,  eighteen  hundred  and 
■xty-seven,  and  Charles  Atkinson,  president  of  the  Moline  Water-Power  Company, 
acting  for  and  in  behalf  of  the  company,  have  hereunto  set  our  hands  and  seals,  ut  ■ 
the  place  and  date  set  op^xxsite  to  each  respectively. 

[SKAL.]  U.  S.  GRANT, 

^ec.  of  War  J  ad  int, 

Washington,  D.  C,  August  Wth,  1807. 

[SEAL.]  CHARLKS  ATKINSON, 

President  Moline   Water-Voxcer  Company. 

MouxE,  III.,  June  18,  1867. 
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B. 

Whereas  the  Moline  Water-Power  Company,  of  Moline,  Rock  Islan^l  Coimty,  Illi- 
Dois,  entered  into  agreement  with  the  United  States,  under  dates  June  and  Augast, 
1867,  by  which  they  transferred  to  the  United  States  their  entire  interest  in  the  water- 
power  at  Moline,  Illinois,  in  consideration  that  the  United  States  shonld  make  and 
maintain  improvements  necessary  to  the  development  of  the  same,  and  grant  to  said 
company  the  use  in  perpetuity  of  one-fourth  part  of  the  entire  power  developed,  and 
the  further  right  to  rent  power  upon  conditions  named  in  said  agreement ;  and, 
whnreas,  in  the  prosecution  of  the  development  of  that  portion  of  the  water-power 
contemplated  to  be  used  by  the  United  States,  it  is  deemed  necessary,  for  the  more 
complete  development  and  convenient  use,  that  a  portion  of  land,  owned  by  said  com- 
pany, is  required  for  a  tail-race  to  carry  off  the  tail-water  of  such  portion  of  the 
water-power  as  the  said  company  may  use ;  and  also  th^t  the  United  States  should 
have  the  right  to  abut  a  dam  and  a  wall  against  laud  owned  by  said  company  :  Now, 
therefore,  for  the  purpose  of  facilitating  the  plans  and  purposes,  and  of  acting  in  the 
spirit  of  harmony  and  liberality  toward  the  United  States,  the  said  Moline  Water- 
Power  Company  hereby  agrees  to  the  following,  viz  : 

1st.  That  they  will  grant  and  cede  to  the  United  States  the  right  of  way  over  and 
through  their  land  for  said  tail-race,  which  is  to  be  of  sufficient  capacity  for  the  pur- 
poses named,  free  of  cost,  and  will  also  cede,  free  of  cost,  the  right  to  abut  a  dam  and 
wall  against  their  land  at  two  such  points  as  the  United  States  may  select. 

2nd.  That  the  United  States  shall  construct  and  maintain  a  wagon-bridge  for  the 
nse  of  said  company  over  and  across  said  tail-race,  at  such  point  as  shall  be  designated 
by  said  company,  and  make  suitable  dikes  to  prevent  overflow  of  said  company's  land. 
The  United  States  shall  be  entitled  to  the  building-stone  excavated  from  said  tail-race, 
and  half  the  amount  of  excavated  earth  remaining  after  diking,  with  the  right  to 
remove  the  same  over  the  company's  land. 

3rd.  The  United  States  shall  resume,  as  early  the  present  season  as  the  stage  of 
water  will  permit,  the  development,  and  prosecute  to  completion,  according  to  the 
agreement,  the  upper  portion  of  the  water-power,  and  the  removal  of  deposits  in  the 
pool,  and  permit  the  company,  if  they  should  desire,  to  put  in  a  bulk-head  at  the  lower 
end  of  the  wall  built  last  season,  and  attach  the  same  to  the  shore  of  Rock  Island, 
and  remove  the  same  when  the  development  of  water-power  is  completed. 

4th.  This  agreement  to  cede  the  land  for  tail-race,  and  abutting  dam  and  wall  free 
of  cost,  is  to  continue  but  two  years  from  this  date,  and  the  United  States  Govern- 
ment is  to  have  the  ri^ht  to  enter  upon  the  premises  for  the  purpose  of  going  on  with 
the  work  any  time  within  the  two, years,  by  nolifying  the  company  that  the  canal 
mode  of  development  has  beep  adopted ;  and  upon  tne  completion,  by  the  United 
States,  of  the  conditions  herein  named  as  to  the  said  upper  portion,  this  company  binds 
itself,  its  successors  and  assigns,  to  cede  and  convey  to  the  United  States  the  premises 
and  privileges  hereinbefore  named,  and  also  the  right  to  dischai'ge  into  the  company^s 
tail-race  the  surface-water  from  the  island  of  Rock  Island. 

In  testimony  of  the  foregoing,  we,  the  undersigned,  John  A.  Rawlins,  Secretary  of 
War,  acting  for  and  in  behalf  of  the  United  States  of  America,  and  under  the  author- 
ity of  the  joint  resolution  of  Congress,  approved  March  2nd,  eighteen  handred  and 
sixty-seven,  and  Charles  Atkinson,  president  of  the  Moline  Water-Power  Company, 
acting  for  and  in  behalf  of  the  company,  have  hereunto  set  our  bauds  and  seals,  at  the 
place  and  date  set  opposite  to  each  respectively. 

JNO.  A.  RAWLINS. 

Secreiarjf  of  JVar. 

Washington,  D.  C,  April  &thy  J.  D.  1809. 

CHAS.  ATKINSON,  [seai„] 

President  Moline  Water-Pvicer  Company. 

Wasuington,  D.  C,  April  8th,  1869. 


C. 

Whereas,  in  the  prosecution  by  the  United  States  of  an  agreement  between  them 
and  the  Moline  Water-Power  Company,  of  the  State  of  Illinois,  relative  to  the  prose- 
cution of  work  in  the  development  of  water-power  at  the  head  of  Rock  Island,  the 
coii'er-dams  which  the  United  States  had  constructed  and  which  were  necessary  for  the 
prosecution  of  the  work,  have  been  broken  and  partly  carried  away  by  an  unexpected 
and  unprecedented  rise  of  water  in  the  Mississippi  River,  thus  stopping  all  work  on 
the  development  of  water-power  and  the  company's  bulkhead,  and  exposing  to  danger 
property  of  the  United  States,  Moline  Water-Power  Company,  and  sundry  citizens  of 
the  town  of  Moline,  and  of  the  Chicago,  Rock  Island  and  Pacitic  Railroad  Company  ; 
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and  whereaB  the  interests  of  the  United  States  are  adjudged  ahoat  equal  to  those  of 
the  Moline  Water-Power  Company  and  citizens  of  Moline  aforesaid,  in  the  protectioa 
of  property  and  the  completion  of  the  upper  end  of  the  United  States  dam-wall  and 
the  company's  bulkhead,  both  of  which  works  are  essential  to  complete  protection  of 
all  the  above-cited  property  :  It  is  therefore  agreed  between  Brevet  Brigadier-General 
T.  J.  Rodman,  lieutenant-colonel  of  Ordnance,  commanding  Rock  Island  arsenal,  for 
the  United  States,  party  of  the  first  part,  and  S.  W.  Wheelock,  J.  S.  Keator,  and 
Dimock  and  Gould,  parties  of  the  second  part,  that  the  parties  of  the  second  part,  rep- 
nsenting  the  interests  of  the  Moline  Water-Power  Company,  and  of  the  citizens  afore- 
said, shall  replace  the  coffer  dams,  bare  the  bottom  of  the  pool,  and  keep  it  so  during 
the  proeecutiou  to  completion  of  the  wall  and  the  company's  bulkhead,  and  that  the 
Dpper  coffer-dam  shall  be  kept  at  all  times  at  a  height  to  prevent  the  flow  of  water 
and  ice  over  it,  and  both  cofferdams  to  be  constructed  in  a  manner  satisfactory  to  the 
eoinmanding  officer  of  Rock  Island  arsenal  aud  parties  above  named.  And  it  is 
M^reed  that  the  United  States  shall  furnish  material  or  pay  for  material  furnished  by 
the  parties  of  the  second  part  to  an  exteut'equal  in  amount  to  one-half  the  cost  of  the 
eotire  work  above  recited  to  be  doue,  on  properly  attested  vouchers,  after  they  shall 
have  been  examined  and  approved  by  the  commanding  officer  of  Rook  Island  arsenal, 
or  other  officer  or  person  appointed  by  him.  The  party  of  the  first  part  also  agrees  to 
allow  the  parties  of  the  second  part  the  use  of  boats,  engine,  and  pump,  and  such 
tools  which  have  been  in  use  in  the  prosecution  of  the  development  of  water-power 
IS  can  be  spared,  with  the  understanding  that  they  shall  be  returned  in  good  order. 
It  is  also  nnderstood  and  agreed  that  all  materials  and  labor  used  in  the  prosecution 
of  this  work  by  the  parties  of  the  second  part  shall  be  procured  at  the  lowest  market 
rates,  payment  to  be  made  by  the  party  of  the  first  part  monthly  as  the  work  pro- 
gresses. It  is  also  understood  and  agreed  that  if  from  any  unforeseen  cause  the  parties 
of  the  second  part  should  be  unable  to  perform  the  work  as  above  stipulaled,  the  ex- 
pense iucnrred  in  pursuance  of  this  agreemeut  shall  be  borne  equally  by  the  parties 
10  this  agreement. 

It  is  also  agreed  that,  as  soon  as  the  pool  shall  have  been  bared  by  the  parties  of 
the  second  part,  the  party  of  the  first  part  shall  commence  work  on  the  dam-wall  and 
push  it  forward  to  completion  as  rapidly  as  practicable,  and  that  the  parties  of  the 
second  part  shall  be  responsible  that  the  Moline  Water-Power  Company's  bulk-head 
shall  be  completed  by  the  time  the  aforesaid  wall  shall  have  beeu  completed. 

It  is  also  ligreed  that  whatever  amouut  may  be  received  from  the  Chicago,  Rock 
Island  and  Pacific  Railroad  Company,  for  its  share  of  the  expense  incurred  in  giving 
its  probity  security,  shall  be  divided  equally  between  the  parties  of  the  first  and 
second  part  hereto.    Signed  at  Rock  Islaud  arsenal  this  28th  day  of  October,  1869. 

T.  J.  RODMAN, 
LieHtenant- Colonel  Ordnance  and  Brevet  Brigadier  General,  U,  8,  A, 

S.  W.  WHEELOCK. 

DIMOCK  AND  GOULD. 

J.  S.  KEATOR. 


D. 

Whereas  the  Moline  Water-Power  Company  is  desirous  of  utilizing,  as  far  as  oom- 
patible  with  the  public  interest,  their  portion  of  the  water-power  already  developed 
by  the  United  States  in  accordance  with  agreements  between  said  company  and  said 
United  States,  pending  the  complete  development  of  said  water-power  ;  and  whereas 
it  will  probably  require  an  increased  expenditure  of  money  on  the  part  of  the  United 
StAtes  to  make  provision  for  the  utilization  of  power  by  said  company,  pending  said 
eom  plete  development : 

Therefore,  the  Moline  Water-Power  Company  hereby  agrees  and  binds  itself  to 
pay  TO  the  United  States,  as  soon  an  the  amount  or  amounts  thereof  shall  be  ascer- 
tained and  given  by  the  officer  in  charge  of  the  work,  all  expenses  of  whatever  kind 
which  they  may  incur  in  makiog  provision  for  the  utilization  of  water-power,  as  above 
described,  provided  that  the  Secretary  of  War  shall  require  such  payment  to  be  made  ; 
and  provided  further,  that  the  said  Secretary  of  War  shall  be  the  judge  as  to  the  times 
when,  and  the  extent  to  which,  the  public  interest  will  admit  of  the  utilization  of 
puwer,  as  above  specified. 

The  Moline  Water-Power  Company  further  agrees  to  not  require  the  removal  by  the 
United  states  of  materials  belonging  to  them  aud  being  upon  the  company's  land,  and 
that  were  procure«l  for  the  development  of  water-power,  so  long  as  their  use  shall  be 
delayed  by  reason  of  making  provision  for  and  permitting  the  use  by  said  company  of 
water-power  already  developed,  pduding  the  complete  development  of  wat.er-power 
by  the  United  States. 

It  being  distinctly  nnderstood  that  nothing  herein  contained  shall  be  so  construed 
as  to  in  any  wise  affect  the  rights  of  either  party  as  expressed  in  the  existing  agree- 
meots  between  the  United  States  and  the  Moline  Water-Power  Company. 

13  OBD 
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It  U  farther  agreed  and  understood  that  tbe  opening  which  is  to  be  lefb  between 
the  end  of  the  wall  and  tbe  dike  for  the  escape  of  the  company's  water,  pending  tbe 
complete  development  of  the  water-power,  shall  not  be  closed  until  after  the  canal 
shall  have  been  so  far  completed  that  the  material  to  be  removed  therefrom  shall  be 
adjudged  by  tbe  officer  in  charge  of  the  work  to  be  sufficient  therefor;  so  that  the 
closing  of  the  gap  and  the  completion  of  the  canal  may  take  place  as  nearly  as  prac- 
ticable at  the  same  period  of  time. 
Moline.  September  6tb,  1K70. 

CHARLES  ATKINSON, 
President  Moline  Water- Power  Comply. 
J.  M.  GOULD,  Secretary. 

Respectfully  submitted  to  the  Secretary  of  War,  recommended. 

A.  B.  DYER, 
ChirfoJ  Ordnance  J  U.  S.  A, 
Rock  Island  Arsenal,  September  Ith,  1870. 

Approved. 

It  is  decided  that  all  expenses  of  whatever  kind  which  may  be  incurred  by  the 
United  States  for  the  benefit  of  the  Moline  Water-Power  Company,  and  to  enable  it  to 
use  tbe  water  pending  the  complete  development  of  the  water-power,  shall  be  bome 
by  the  Moline  Water-Power  Company. 

WM.  W.  BELKNAP, 

Secretary  of  War. 
Rock  Island  Arsenal,  September  7th,  1870. 


Chapter  VII. 


HISTORY  OF  THE  ARSENAL  UNDER  GENERAL  R0DMAN»8  COMMAND  FROM 
THE  TIME  OF  THE  MEETING  OF  THE  BOARD  OF  COMMISSIONERS,  IN 
OCTOBER,  1866,  UNTIL  THE  TIME  OF  GENERAL  RODMAN'S  DEATH,  IN 
JUNE,  1871. 

Prosecution  of  work  of  constructing  the  arsenal  and  armory — Description  of  island — 
Statement  of  money  appropriated,  received,  and  expended  during  General  Rodoian'8 
command — ^The  Rock  Island  wagon-bridge — Purchase  by  United  Stutesof  old  wooden 
bridge — Approach  to  bridge — Donations  of  land  for  approach  to  bridge — Estimate  for 
new  bridge — Act  of  Cougresw  approved  July  25,  1868 — Description  of  bridge,  abut- 
ments, and  piers — Superstructure — Completion  of  bridge — Damage  by  high  water — 
Causeway  on  tbe  island — Water-reservoir — Plan  and  explanation — Authority  for  its 
construction— Description  of  structure — The  boiler-attachment— Capacity  of  the 
reservoir — Repairs  to  reservo-r — Construction  of  Shops  B  and  C — Materials  used  and 
cost  of  same — Contractors — Plans  for  commanding  officer's  quarters — Materials  to 
be  used — Estimated  cost — Approval  of  plan  and  authority  to  construct  commanding 
officer's  quarters— Excavation  for  foundation  begun — Difficulties  in  procuring  build- 
ing materials — Complaints  and  claims  of  contractors — Refusal  of  contractors  to  de- 
liver stone — Purchase  of  stone — Work  on  buildings  done  by  the  day — Absence  of 
General  Rodman — Officers  in  temporary  command  of  the  arsenal — Officers  stationed 
at  tbe  arsenal  from  1865  to  1871 — Death  of  General  Rodman — Place  of  burial — Sketch 
of  General  Rodman's  life. 

HISTORY  OF  THE  ARSENAL  UNDER  GENERAL  RODMAN'S  COMMAND  FROM 
THE  TIME  OF  THE  MEETING  OF  THE  BOARD  OF  COMMISSIONERS,  IN 
OCTOBER,  18G6,  UNTIL  THE  TIME  OF  GENERAL  RODMAN'S  DEATH,  IN 
JUNE,  1871. 

This  chapter  gives  an  account  of  the  prosecution  of  the  work  of  con- 
structing tbe  arsenal  and  armory  only  so  far  as  it  relates  to  improve- 
ments on  the  island,  the  construction  of  buildings,  and  the  Rock  Island 
wagon-bridge.  An  account  of  tbe  prosecution  of  the  work  in  carrying 
out  tbe  plans  adopted  for  tbe  Rock  Island  bridge  and  water-power  has 
already  been  given  in  Chapters  V  and  VI.  In  Chapter  III  was  given  a 
description  ot  the  island  and  of  the  plans  adopted  for  the  armory  and 
arsenal,  and  reference  to  the  description  there  given  will  be  necessary 
to  an  understanding  of  what  follows. 

During  the  time  under  consideration,  that  is,  from  1866  to  June,  1871, 
the  work  done  at  the  arsenal  was  as  follows: 

The  reservoir  and  Rock  Island  bridge  were  built.    (See  map  on  Plate 
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YL)  Shops  B  and  C  and  commanding  officer's  quarters  were  begun 
and  nearly  completed,  and  a  good  deal  of  work  was  done  in  clearing  up 
ondergrowtb,  improving  the  grounds,  and  laying  out 'roads.  The  per- 
manent roads  built  were  West  avenue  from  its  north  end  nearly  to  Main 
avenue,  and  Main  aveaue  from  East  avenue  to  the  Moline  bridge. 

As  annual  reports  of  the  principal  operations  of  the  arsenal  were  not 
nade  during  the  period  of  time  under  consideration,  the  history  of  the 
work  is  compiled  from  correspondence,  special  reports,  estimates,  and 
records  of  expenditures. 

The  appropriations  and  expenditures  for  the  arsenal  during  the  period 
of  time  embraced  in  this  chapter  were  as  follows : 

Funds  appropriated  for^  received  and  expended  atj  Rock  Island  arsenal j  Illinois j  from 

1867  io  1871. 
[This  statement  includes  nothing  in  regard  to  appropriations  otber  than  those  for  Rock  Island  arsenal.] 


s 
a 

s 

■ 

Acts    of  Congress  ap- 
proved- 

Amounts  appropriated. 

Amounts  reoeiTed. 

a 

I 
1 

s; 

From  the  United 
Sutes  Treasury. 

g 

1 

i 

n 

a 
g 

1 

1 

wn 

June  22.  1866 

1200.000  00 

*293, 600  00 

886,500  00 

480.000  00 

1,000,000  00 

360,000  00 

1360,000  00 

#3,069  13 

#263,069  13 

l£67 

June  Si.  1866    

Reis'so 

186H 

March  2. 1867 

Jane  8.  1868   

901, 349  50 
604, 000  00' 
679,500  00 
385,672  90 

1, 699  06 

383  50 

12  00 

16  05 

910,691  76 

1869 

1271  44 
783  00 

604,654  94 

li*70 

March  3.  1869 

i,'664*9o 

680. 295  00 

1971 

JuJv  15.  1870 

386.693  85 

Total 

3,220,100  00 

2, 830, 522  40 

1,054  44 

8,  648  10 

5, 179  74 

2.  845.  404  68 

*  This  amount  was  appropriated  by  Conf;res8to  Hqnidate  claims  against  the  United  Statea  for  property 
at  Rock  Inland,  adjudicated  by  the  board  of  commissioners.  The  money  wan  not  drawn  irom  the 
Treasury  by  the  commanding;  officer  of  the  arsenal,  but  $242,082.52  of  it  was  paid  out  by  the  Treasurer 
of  the  United  States  in  the  settlement  of  the  claims. 

Of  the  other  appropriations  $95,977.60  was  not  drawn  from  the  United  Status  Treasury  by  the  com- 
Biandinj;  officer  of  the  arsenal. 


;JuDc 

Diabursements 

do 

Expenditure. 

a 

r 

For  const  ruction 
of  buildings 
and  other  arse- 
nal work. 

For  Rock  Island 
water-power. 

• 

For  Rock  Island 
bridge. 

Transferred     to 
other  appropri- 
ations. 

Refunded  in  the 
United  States 
Treasury. 

Total. 

1867 

f»4.565  10 
288,761  r. 
404.551  99 
595,  068  99 

33C,  394  31 

133. 785  05 
8,193  70 

$268,350  15 

1808 

19, 429  34 
179.  994  60 
141,982  96 

106. 099  45 

306.384  21 

las) 

do 

do 

11, 794  47 
4,869  86 

$400, 000  00 
783  00 

986,  341  06 

IgTO 

742,704  81 

To  May  l 
31,1871.  5 

do 

442,  493  76 

Amount  on  hand  May 
31,1871 

1,  859, 341  56 

437, 506  35 

6,664  33 

41.978  75 

400, 783  00 

i,  746, 273  93 
99, 130  69 

OntsUndioir  indebted- 
ness Majp3i,1871.... 

Outstanding  indebted- 
neM  incurred    prior 
to  July  I,  1866,  and 
paid  after  that  date, 
to  be  deducted 

Total  cost  of  work  done 
from  July  1,1866,  to 
Mav  31,1871 

29,899  11 

3,000  00 

32,899  11 

1, 889, 240  67 
33, 785  05 

440, 506  35 

6,664  33 

2,336,411  35 

33, 7^^  05 

1, 855. 455  6$ 

440, 506  35 

6,664  33 

a,  302,  626  30 
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ROCK  ISLAND  WAGON-BRIDGE. 

Tbis  is  a  bridge  for  wagons  and  foot-passengers  only,  and  coDDects 
the  arsenal  with  the  city  of  Bock  Island.  (See  map  on  Plate  YI.)  Its 
piers  and  abntments  were  pnt  in  in  the  fall  of  1868,  and  the  super- 
structure  was  erected  in  the  following  summer.  By  reference  to  the 
report  of  the  board  of  commissioners  and  action  taken  thereon,  in  Chap- 
ter IV,  it  will  be  seen  that  the  United  States  purchased-from  the  city  of 
Bock  Island  a  wooden  bridge  and  causeway  connecting  the  city  of 
Bock  Island  with  the  island,  and  some  property  called  Wilson's  Island, 
which  the  causeway  crossed.  By  this  purchase  the  United  States 
acquired  a  title  to  the  land  occupied  by  the  bridge  and  its  south  or  city 
approach.  The  ground  occupied  by  this  approach,  and  owned  by  the 
United  States  in  the  city  of  Bock  Island,  is  inclosed  and  shown  by  a 
dotted  line  on  the  map  on  Plate  VL  The  United  States  did  not,  how- 
ever, acquire  all  of  this  ground  by  the  above  purchase.  After  the  pur- 
chase was  completed,  the  city  of  Bock  Island  widened  so  much  of 
Arsenal  street  as  lies  north  of  the  track  of  the  Chicago,  Bock  Island 
and  Pacitic  Bailroad,  and  39  feet  on  its  east  side,  and  donated  to  the 
United  States  the  land  thus  added  to  the  street.  This  piece  of  ground 
was  triangular  in  shape,  because  the  line  of  Arsenal  street  makes  an 
angle  with  the  line  of  the  bridge.  This  did  not  cover  all  the  ground 
required  lor  the  approach  on  its  east  side,  and  subsequently  Mr.  Bailey 
Davenport,  of  Bock  Island,  who  owned  the  adjoining  land,  gave  to  the 
United  States  a  quitclaim  deed  to  the  small  triangle,  bounded  by  the 
land  donated  by  the  city  of  Bock  Island  on  one  side,  and  by  the  present 
east  line  of  the  approach  and  the  river-shore  on  the  other  two  sides. 
These  two  triangles  are  ndt  shown  on  the  map.  A  plat  of  the  ground 
and  the  deeds  covering  it  are  on  file  at  the  Bock  Island  arsenal.  On 
the  west  side  of  the  approach  the  boundary-line  of  land  owned  by  the 
United  States  is  beyond  the  boundary-line  of  the  approach. 

In  March,  1868,  the  old  wooden '  bridge  purchased  from  the  city  of 
Bock  Island  was  destroyed  and  carried  away  by  the  ice.  Prom  that 
time  till  the  new  bridge  was  completed,  communication  with  the  city 
was  kept  up  by  a  ferry  or  by  a  temporary  structure  on  the  site  of  the 
bridge.  Immediately  after  the  destruction  of  the  old  bridge.  General 
Bodman  sent  to  the  Chief  of  Ordnance  an  estimate  for  a  new  bridge, 
and  requested  that  early  action  might  be  taken  to  procure  from  Con- 
gress an  a])propriation  for  its  donstruction.  The  following  is  the  act  of 
Congress  passed  soon  afterward  making  the  necessary  appropriation: 

AN  ACT  m»kiD(r  appropriatioDs  for  sQDdry  civil  expenses  of  the  Grovernment  fur  the  year  ending 
Jane  thirty,  eighteen  hundred  and  sixty-nine,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  Home  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  foilowiug  sums  be,  and  the  same  are  hereby)  appropri- 
atf'd  for  t1i«4  objects  hereiiiafter  expressed,  for  the  tisoal  year  ending  the  thirtieth  Jane, 
eighteen  hundred  and  sixty-nine,  viz: 

ROCK  ISLAND  ARSENAL. 

For  the  erection  of  a  bridge  to  connect  Rock  Island  arsenal  with  the  city  of  Rock 
Island,  Illinois,  one  hundred  thousand  dollars;  said  bridge  to  be  coustrncted  and  com- 
pleted for  the  sum  hereby  appropriated. 

Approved  July  25.  1868. 

On  the  8th  of  September,  the  Chief  of  Ordnance  informed  General 
Rodman  that  the  appropriation  was  available  for  use,  and  woik  on  the  piers 
and  Hbutment.s  was  be^un  soon  afterward.  The  bridge  as  final! j  built  is 
as  follows:  It  is  a  through  bridge,  600  feet  long,  of  four  equal  spans.    The 
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t^agonroad  is  22  feet  wide  in  the  clear,  and  the  footwalks  ontside  tlie 
chords,  one  od  each  side,  are  6  feet  wide.  The  truss  is  the  Whipple,  with 
diagonal  main  posts.  All  the  posts  and  the  top  chord  are  the  patent  PhoB 
Dix  wroQght-iron  colnmn,  and  the  top-chord  connections,  angle-brackets, 
and  post-caps,  and  feet  are  of  cast  iron.  The  floor-beams  are  12inch 
wrought-iron  I-beams,  and  the  stay-rods  round  bar-iron.  The  floor  ot  the 
wagon- way  was  madeof  2^-inch  oak  plank,  and  the  footwalks  of  l^iuch 
oak.  The  former  has  been  worn  out  twice,  and  has  been  renewed  each  time 
with  3  inch  oak,  and  the  latter  has  been  worn  out  once  and  renewed  with 
2-inch  pine.  The  bridge  is  built  to  carry  a  load  of  2,5(K)  pounds  per  lin- 
eal foot,  with  a  strain  of  10,000  pounds  per  square-inch  upon  the  iron 
parts  under  tensile  strain,  and  of  6,000  pounds  per  square-inch  upoii  the 
iron  parts  under  compressing  strain.  The  piers  are  of  heavy  stone  ma- 
sonry laid  in  courses.  Their  dimensions  at  the  bottom  are :  Total  length, 
inclnding  cutwaters,  60  feet,  and  width  10  feet.  There  is  a  cutwater  at 
each  end.  The  batter  of  the  cutwater  is  20  on  9,  and  of  the  side  walls  20 
on  3,  except  the  top  4  feet  8  inches,  which  is  vertical.  At  the  top  the 
piers  are  5  feet  wide,  and  are  covered  by  a  coping  which  projects  6 
inches.  The  average  height  of  piers  and  abutments  is  24  teet.  The 
foundation  of  the  south  abutment  only  is  i^ock.  The  foundation  of  the 
other  abutment  and  of  the  piers  is  a  hard,  well-cemented  gravel,  a  few 
feet  below  the  bed  of  the  river.  On  this  is  laid  a  longitudinal  grillage 
of  6-inch  by  S-inch  timbers,  crossed  above  by  a  second  grillage  of  tim- 
bers of  the  same  dimensions.  On  these  are  laid,  tirst,  a  footing-course 
14  inches  thick  covering  the  whole  grillage,  and  then  another  footing 
course,  2  feet  thick,  conforming  to  the  shape  of  the  pier  or  abutment. 
For  putting  in  the  piers  their  site  was  bared  by  coffering  and  pumping 
out  in  the  ordinary  way.  The  stone  for  the  masonry  was  furnished  by 
Messrs.  Sanger  &  Steel  from  their  quarries  near  Joliet,  111.  They  were 
built  by  the  United  States,  and  all  the  work  was  in  charge  of  Maj.  Tiie- 
odore  Edson,  Ordnance  Department,  United  States  Army.  They  were 
completed  and  ready  for  the  superstructure  in  December,  1868.  The 
iron  for  the  superstructure  was  furnished  by  the  Plioenix  Iron  Company 
of  PhcBnixville,  Pa.,  and  the  superstructure  was  manufactured  and  put 
up  ready  for  use,  including  floors,  footwalks,  and  painting,  by  Charles 
Kellogg,  of  PhcBntxville,  Pa.,  under  a  contract  made  December  12, 1868. 
The  iron  parts  under  a  tensile  strain  were  required  to  possess  an  ulti- 
mate, tenacity  of  60,000  pounds  per  square  inch.  They  were  found  by 
test  to  have  a  tensile  strength  of  only  53,000  pounds  |)er  square-inch, 
and  in  consequence  of  this  a  deduction  of  one-half  cent  per  pound  was 
made  on  the  con  tract- price  for  the  superstructure.  The  tests  of  the  iron 
were  made  and  the  construction  of  the  superstructure  superintended  by 
Lieut.  W.  Pi  Butler,  Ordnance  Department,  United  States  Army.  The 
bridge  was  completed,  ready  for  use,  and  was  accepted  in  September, 
1869.  On  the  30th  of  September,  1869,  the  coffer-dams  across  the  upper 
end  of  the  south  channel,  where  work  on  the  upper  dam-wall  of  the 
water-power  was  in  progress,  were  broken  and  washed  out  by  a  remark- 
able and  unprecedented  rise  in  the  river,  and  the  curreut  of  the  river 
passed  down  this  channel  with  great  force.*  It  caused  some  scouring 
of  the  gravel  under  the  piers  and  the  north  abutment.  The  west  end  of 
the  north  pier  sank  about  1|  inches,  and  after  the  water  subsided  a  crack 
was  found  in  this  and  the  middle  pier  just  above  low  water.  Ail  the 
piers  and  the  north  abutment  have  since  been  thoroughly  protected  by 
a  heavy  riprap  of  loose  rock,  and  are  believed  to  be  perfectly  secure. 

*  A  mon  complete  account  of  this  accident  is  given  in  the  history  of  the  construction  of  the  upper 
dam-wall  of  the  water-power  In  the  sixth  chapter  of  this  book. 
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To  make  a  roadway  from  the  island  to  the  bridge,  the  causeway  to  the 
old  wooden  bridge  was  widened  and  raised  by  dredging  sand  and  mud 
from  the  river  and  from  the  site  of  Wilson's  Island.  The  sloping  sides 
of  the  causeway  were  then  protected  by  riprap  walls.  This  causeway  is 
600  feet  long  and  42  feet  wide  on  top. 

WATER-RESERVOIR. 

The  reservoir  was  begun  in  June,  1869,  and  finished  in  December  of 
the  same  year.  Its  ground  plan,  as  shown  on  Plate  VI,  complete  draw- 
ings, (No.  44,)  and  a  description  of  it,  were  sent  to  the  Ordnance  Office 
with  the  annual  report  of  principal  operations  at  the  arsenal  for  the  year 
ending  June  30, 1875. 

The  following  correspondence  gives  the  authority  for  the  construction 
of  the  reservoir,  and  General  Rodman's  views  respecting  the  same: 

Rock  Island  Arsenal,  July  3d,  1868. 
Brevet  Major-General  A.  B.  Dyer, 

Chief  of  Ordnance^  Washington^  D.  C. : 

Sir  :  Yours  of  tbe  25tb  ulto.,  advioiog  me  that  an  appropriatiou  of  $300,000  for  Rock 
Island  arseual  and  $80,000  for  water-power  had  been  made,  and  would  be  available 
after  tbe  Ist  inst.,  and  calling  for  my  recommeudation  as  to  the  objects  to  which  the 
$300,000  should  be  applied,  is  received. 

In  reply  1  would  recommend  that  it  be  applied  to  tbe  following  objects,  viz  : 

Construction  of  stone  reservoir,  magazine  for  powder  and  fixed  ammunition,  and 
clearing  up  grounds,  making  roads,  &c, 

Tbe  reservoir,  say  $18,000 ;  for  magazine,  say  $50,000 ;  for  roads,  &.c.,  say  $5,000,  and 
the  remainder  to  completion  of  shops  atpoint-s  B  and  C. 

Inclosed  herewith  I  send  drawings  of  proposed  stone  reservoir,  and  plans  showing 
proposed  site  thereof. 

Reflection  upon  tbe  subject  has  led  me  to  the  conclusion  that  it  will  be  more  econom- 
ical and  better  to  build  one  large  reservoir  with  a  partition  in  it,  thus  making  it  equiv- 
alent to  two,  that!  to  build  two  or  more  separate  reservoirs  at  different  points. 

The  twenty-five  feet  above  ground  will  give  head  enough  to  carry  water  into  second 
story  of  shops  and  other  buildings  now  contemplated  to  be  built 'here,  and  the  loor  feet 
below  may  be  used  for  sluicing  out  sewers,  or  be  drawn  out  by  fire  engine  in  case  of 
fire.  The  partition  will  enable  us  to  clean  out  or  repair  one  half  while  using  the  other. 
The  site  selected  and  shown  on  plan  is  central,  and  1  think  the  most  eligible  that  can 
be  had;  The  cost  of  this  reservoir  will  be  considerably  more  than  that  named  in  my 
atnual  estimate  for  a  reservoir,  but  that  was  intended  to  only  partially  meet  our  wants 
in  that  line,  while  this  one  is  intended  to  meet  our  entire  wants  in  that  line,  and  the, 
$18,000  named  in  my  last  estimate,  together  with  the  $10,000  heretofore  appropriated^ 
will,  I  think,  about  build  this  reservoir  and  furnish  and  lay  the  pipes  required  for  it 
immediate  use.  The  immediate  commencement  of  this  reservoir  is  rendered  necessary 
by  the  very  rotten  condition  of  the  wood  in  the  old  tank  which  we  are  now  using  as  a 
reservoir.  The  cleaning  and  supply  pipes  shown  will  enable  us  to  sluice  out  both  the 
sewers  under  tbe  shops,  on  which  men's  privies  will  be  located,  and  that  draining  swamp 
and  commanding  officer's  permanent  quarters.  Ten-inch  pipes  will  be  required  to  give 
full  sluicing  effect  to  the  water. 

The  magazine  is  greatly  needed,  but  owing  to  the  amount  of  other  more  pressing 
work  on  hand  and  in  progress,  I  do  not  see  that  anything  more  than  to  prepare  the 
foundation  could  be  done  on  it  this  season. 

Very  respectfully,  vour  obedient  servant, 

T.  J.  RODMAN, 
Lieutenant' Colonel  of  OrdnanoCy  Brevet  Brigadier-General jU,  S,  A.f  Commauding, 

Ordnance  Offick,  War  Department, 

Washington^  April  14,  1869. 
Brevet-Brigadier  T.  J.  Rodman, 

Commanding  Hock  Island  Arsenal : 

Sir  :  Your  letter  of  this  date,  proposing  to  anticipate  the  appropriation  for  building 
wagon-bridge  to  connect  Rock  Island  and  Moline  City  by  using  money  available  for 
other  purposes  at  Rock  Island  arsenal,  and  submitting  plan  for  a  stone  reservoir  at 
Rock  Island  arsenal,  having  been  submitted  to  the  Secretary  of  War,  and  received  his 
approval,  you  are  now  authorized  to  build  the  bridge  and  reservoir  as  soon  as  practi- 
cable. 

T.  J.  TREAD  WELL, 
Brevet  Lieutenant-Colonel  and  Major  of  OrdnanoCy  in  charg^^ 
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The  8tone  for  tbe  foandation  was  quarried  on  the  island,  and  that  fo^ 
the  walls  was  taken  from  stone  furnished  for  Shops  B  and  C.  The  only 
stone  purchased  was  the  coping  and  the  flagging  for  the  floor.  Tl)e  work 
of  construction  was  under  the  immediate  charge  of  Oapt.  F.  H.  Parker, 
Ordnance  Department,  U.  S.  A.  The  total  cost  of  the  reservoir  was 
$30,427,  and  in  this  was  included  the  necessary  pipes,  water  gates,  a 
boiler-house,  boiler,  and  connecting-pipes.  As  completed,  the  reservoir 
was  as  follows  :  It  was  circular  in  form;  interior  diameter,  80  feet; 
height  of  wall  from  floor  of  reservoir,  32  feet  8  inches ;  thickness  of  wall 
at  floor-line,  8  feet ;  at  top,  2  feet  10  inches.  It  was  covered  with  a  cop- 
ing 10  inches  thick,  projecting  5  inches.  The  wall  was  further  strength- 
ened with  buttresses  placed  15  feet  apart,  2  feet  wide,  projecting  3  feet 
from  the  face  of  tbe  wall  at  the  bottom,  and  battering  to  the  face-line  of 
the  wall  at  the  top.  The  exterior  of  the  wall  is  heavy  ashler  limestone, 
laid  in  courses  of  from  10  inches  to  20  inches  thick,  backed  on  the  in- 
terior by  rubble,  also  laid  in  courses.  The  interior  division-wall  is  11 
feet  5  inches  high.  Outside  the  reservoir,  on  the  south  side,  is  a  stone 
boiler-house,  provided  with  a  water-boiler  and  circuUting  water-pipes 
communicating  with  the  interior  of  the  reservoir.  The  object  of  this  ar- 
rangement was,  by  heating  the  water,  to  prevent  the  formation  of  ice  in 
the  reservoir  and  injury  therefrom  to  the  walls.  All  the  masonry  was 
laid  in  Utica  cement  mortar.  The  reservoir  is  provided  with  receiving 
and  discharge  pipes  to  each  interior  compartment,  and  the  latter  have 
each  two  branches,  one  to  the  service-mains  and  one  to  a  waste  pipe. 
The  diameter  of  all  these  pipes  is  8  inches.  The  total  capacity  of  the 
reservoir  was  1,200,000  gallons,  but  it  was  thought  that  the  walls  were 
not  sufficiently  strong  to  bear  the  pressure,  and  the  overflow-pipe  was 
plaeeil  7  feet  below  the  top  of  the  wall,  which  reduced  the  capacity  to 
about  928,000  gallons.  Some  extensive  repairs  of  the  reservoir,  consist- 
ing mainly  of  a  roof  and  watertight  lining  and  floor,  were  made  in  the 
year  ending  June  30,  1875,  a  full  account  of  which  is  given  in  the  annual 
peiK)rt  of  principal  operations  for  that  year.  These  repairs  and  altera- 
tions have  changed  slightly  the  forms  and  dimensions  given  above. 

The  following  experience  with  the  boiler-atttchment  for  warming  the 
water  in  the  reservoir  may  be  interesting  and  is  useful.  As  stated,  the 
object  of  the  arrangement  was  to  prevent  the  formation  of  ice  on  the 
water  in  the  reservoir  to  such  an  extent  as  would  injure  the  walls.  The 
boiler  was  connected  with  the  water  in  the  reservoir  by  two  4  inch  pipes. 
Tbe  opening  of  one  of  these  was  at  the  reservoir-floor,  and  the  other 
12  feet  above  the  floor.  The  boiler  was  tired  effectually  during  the  cold 
of  winter,  but  I  could  never  observe  that  it  produced  any  effect  on  the 
ice  in  the  reservoir.  The  ice  gradually  increased  in  thickness  till  toward 
spring,  much  as  il  did  on  water  outside.  At  tirst  it  was  supposed  that 
the  boiler  or  its  pipe  connections  were  defective;  on  examination,  I  found 
the  "  feed  "  pipe  two  feet  above  the  boiler  at  a  temperature  of  about  32^, 
and  the  boiler  itself,  with  a  good  fire  under  it,  not  much  warmer.  After 
retlection,  and  making  some  calculations,  it  was  clear  that  the  water  must 
be  passing  through  the  upper  pipe  down  into  the  boiler,  instead  of  up 
from  below,  as  was  intended,  on  account  of  the  amount  of  water  drawn 
off  in  the  service-mains ;  the  temperature  of  the  water  in  the  reservoir 
being  at  32^,  the  capacity  of  the  boiler  being  small,  and  the  feert-pipe 
having  a  diameter  of  4  inches,  it  was  impossible  that  the  water  should 
be  heated  to  a  temperature  above  that  corresponding  to  its  maximum 
density,  about  40^,  and  the  effect  of  the  heating  \\as  then  to  draw  down 
the  cold  water  from  above,  warm  it  to  a  temperature  below  40^,  and  pass 
it  on  to  the  floor  of  the  reservoir,  whence  it  was  drawn  off  in  the  service- 


200         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

mains.  It  could  have  no  effect  on  the  snrface-ice  in  the  reservoir,  but  it 
was  more  useful  in  another  way.  It  warmed  the  water  in  the  service- 
mains  to  a  temperature  above  freezing.  To  this  circumstance  I  ascribe 
the  saving  of  the  arsenal  mains  from  destruction  by  frost  in  the  ex- 
tremely cold  winter  of  1873  and  '74,  when  the  grading  over  them  was 
not  completed  and  they  were  not  well  protected,  and  when  a  large  por- 
tion of  the  mains  in  cities  in  this  vicinity  were  destroyed. 

> 

CONSTRUCTION  OP  SHOPS  B  AND  0  AND  COMMANDING  OFFICER'S    QUAR- 
TERS. 

Shops  B  and  C. 

In  all  letters  and  papers  originating  in  the  period  of  time  under  con- 
sideratiou  these  shops  are  called  Nos.  1  and  2,  respectively ;  that  is, 
Shop  B  is  called  No.  1,  and  Shop  C  No.  2.  Their  names  were  changed 
in  the  snn^mer  of  1871.  The  reason  for  the  change  was  that  two  more 
shops,  D  and  E,  were  begun.  It  was  natural  to  number  thein  3  and  4, 
and  as  this  left  out  Shop  A,  (see  map  on  Plate  I,)  the  system  of  numbers 
was  confusing.  It  was  necessary  for  convenience  to  adopt  some  system 
in  which  the  name  would  designate  the  location  of  each  shop  without 
other  description,  and  as  the  numbers  1  and  2  were  already  tixed  they 
could  not  be  readily  changed,  therefore  the  system  of  letters  was  fixed 
upon.  Shop  B  was  begun  in  October,  1866,  and  was  finished  in  Decem- 
ber, 1871.  Shop  C3  was  begun  in  September,  1867,  and  was  finished  in 
June,  1873.  Work  on  the  two  shops  was  carried  on  simultaneously,  and 
the  ex|)enditure  on  them  was  not  kept  for  each  separately.  The  appro- 
priations for  the  arsenal  during  the  time  these  shops  were  being  built 
were  made  under  one  heml,  for  the  construction  of  buildings,  and  sepa- 
rate accounts  of  expenditure  for  different  parts  of  the  work  were  not 
kept.  Materials  for  the  shops,  the  commanding  officer's  quarters,  and 
the  reservoir  were  purchased  together,  and  used  as  required.  Contracts 
for  work  to  be  done  also  included  all  the  buildings,  and  finished  work  on 
all  was  measured  up  together.  The  stone  was  furnished  by  Messrs. 
Sanger  &  Steel,  of  Joliet,  111.,  from  their  limestone-quarries  on  the  Illi- 
nois and  Michigan  Canal,  about  two  miles  north  of  Joliet.  The  price 
paid  was  $6  per  cubic  yard,  delivered  at  the  quarries  and  measur^  in 
the  walls  of  the  buildings,  excluding  all  openings  and  builder's  or  con- 
structive measurements.  The  cost  of  transportation  to  the  arsenal  was 
about  $5.50  per  yard.  A  description  of  the  walls  and  their  construction, 
and  of  the  dimensions  and  character  of  stone  used,  is  given  in  Chap- 
ter II. 

The  iron  for  the  two  shops  was  furnished  under  contract  by  the  fol- 
lowing-named parties : 

Messrs.  Cooper  &  Hewitt,  of  New  York,  furnished  the  15inch  I  beams 
(stringers)  for  the  first  and  second  floors,  and  all  the  12  inch  I-beams 
(joists)  for  the  second  floors.    Date  of  contract,  April  21, 1868. 

The  Union  Iron  Mills,  of  Pittsburgh,  Pa.,  furnished  all  12-inch  I  beams 
(joists)  required  for  the  first  floors.     Date  of  contract.  May  8,  1868. 

The  Phoenix  Iron  Company,  of  Philadelphia,  furnished  all  the  12-inch 
I-beams  (stringers)  and  all  the  9inch  I-beams  (.joists)  required  for  the 
third  floors,  all  the  wrought-iron  columns  and  cast-iron  column  caps  and 
bases  required  for  both  shops,  and  the  wronghtiron  roof-frames  for  both 
shops,  manufactured  ready  to  be  put  up.    Date  of  contract,  May  20, 
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1868.    The  prices  paid  for  the  iron  delivered  at  the  arsenal  were  as  fol- 
lows: 

Per  100  ponnds. 

For  15-inch  I-beams |6.  H4 

For  l*2-iQcb  I-beams (i.61i 

For9-iDch  I-beams : 6.36^ 

For  wrooght-iron  columns  and  cast-iron  caps  and  bases 6. 70 

For  wroogbt-iron  roof  frame 7.15 

The  cement  for  both  s)]ops  was  furnished  by  Messrs.  James  Clark  & 
Sons,  of  Utica,  111.,  at  $1.55  per  barrel  of  300  pounds  delivered  at  the 
arsenal.  The  lime  was  purchased  from  W.  B.  Barnes,  of  Rock  Island, 
III.,  at  90  cents  per  barrel  of  200  pounds  delivered  at  the  arsenal.  The 
oak  flooring  was  furnished  by  Messrs.  French  &  Davies,  of  Davenport, 
Iowa,  at  $41.50  i>er  M,  and  tlie  pine  lumber  by  Mr.  J.  S.  Keator,  of 
Moliue,  III.,  at  prices  varying  from  $17  to  $22  per  M. 

The  copper-work  was  furnished  and  put  on  by  Mr.  F.  Hass,  of  Bock 
Island,  111.,  and  cost  abont  $13,000  for  each  shop. 

The  glass  used  was  manufactured  by  Knox,  Kline  &  Co.,  of  Pitts- 
burgh, Pa.,  and  was  furnished  by  Messrs.  H.  Dart^s  Sons,  of  ROck  Island, 
111.  The  tire-proof  brick  arches  were  put  in  by  Messrs.  Atkinson  & 
Murdock,  of  Bock  Island,  111.,  at  $15.50  per  M,  (builder's*  measurement.) 

Ou  the  9th  of  December,  1869,  an  agreement  was  made  with  Mr. 
Lyman  Bridges,  of  Gbicago,  111.,  for  the  slating  of  the  two  shops  at  $21 
per  square,  Mr.  Bridges  to  furnish  all  the  material  and  do  all  the  work. 
Mr.  Bridges  failed  to  comply  with  the  terms  of  the  agreement,  either  as 
to  quality  of  material  or  time  in  which  the  work  was  to  be  done,  and 
finally  the  contract  was  annulled  in  October,  1870,  and  a  new  agreement 
was  made  with  Messrs.  Aiken  &  Co.,  of  Pittsburgh,  Pa.,  to  do  the  work 
at  $15.25  per  square.  This  was  the  price  for  Shop  B  and  for  the  com- 
niaudiug  oflBcer'8  quarters,  but  for  Shop  C  the  price  was  reduced  to  $14.50 
per  square.  The  work  was  done  promptly  and  satisfactorily,  under  the 
charge  of  Mr.  Charles  C.  Hipwell,  a  foreman  of  Aiken  &  Co.  Mr.  Hip- 
well  afterward  established  himself  in  business  in  Davenport,  Iowa,  and 
has  slated  nearly  all  the  buildings  erected  at  the  arsenal. 

Commanding  officer's  quarters. 

This  building  was  commenced  in  May,  1870,  and  was  completed  in 
October,  1871.  The  work  throughout  was  in  the  immediate  charge  of 
Lteat.  W.  P.  Butler,  Ordnance  Department,  one  of  the  officers  stationed 
at  the  arsenal.  Plans  for  the  building  were  submitted  to  the  Chief  of 
Ordnance  by  General  Rodman  in  February,  1869,  and  were  approved  by 
the  Secretary  of  War.    Following  is  the  correspondence  on  the  subject: 

Ordnance  Ofpicb,  War  Departmknt, 

WashingUm,  February  3<2,  1869. 
Brevel  Lieutenant-Col.  T.  J.  Trkadwell, 

In  Charge  of  Bureau : 

8iK :  I  have  the  honor  to  inclose  herewith  drawinf^s  of  permanent  quarters  for  com- 
manding officer  at  Ruck  Island  arsenal,  Illinois.  It  is  proposed  to  bnild  these  quarters 
of  Joliet  stone  on  the  exterior,  the  interior  walls  and  the  lining  of  the  exterior  walls 
to  be  of  brick.  I  have  not  had  time  to  go  into  a  detailed  estimate  of  the  cost  of  those 
qoarters,  bnt  am  of  the  0|  inion  that  they  will  cost  about  ($50,000)  fifty  thousand  dol- 
lars. It  is  proposed  to  commence  these  quarters  the  coming  spring,  as  by  the  time  they 
can  be  completed  and  ready  for  occupancy  the  flooring  of  the  temporary  quarters  will 
be  so  far  decayed  as  [to]  require  renewal  to  render  them  habitable. 

I  therefore  request  that  the  drawings  herewith  submitted  may  be  acted  upon  as  soon 
aa  may  be  found  convenient. 

I  am,  very  respectfully,  sir,  your  obedient  servant, 

T.  J.  RODMAN, 
Brevet  Brigadier-Qeneral,  U,  8,  A,^  Chmmanding  Book  Island  Arsenal. 
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To  which  the  following  reply  was  received  : 

Ordnance  Office,  War  Department, 

WaahingtOH,  March  24, 1869. 

Brevet  Brigadier-General  T.  J.  Rodman, 

Commanding  Rock  Inland  Arsenal : 

Sir  :  The  Secretary  of  War  havinj^  approved  the  plan  for  commanding  officer^s  quar- 
ters at  Rock  Island  arsenal,  and  authorized  their  coustrnction  as  proposed  iu  3'our  letter 
of  dd  ultimo,  you  will  now  take  the  necessary  measures  for  the  erection  of  these  quar- 
ters as  soon  as  practicable. 

Respectfully,  your  ob't  servant, 

T.  J.  TREADWELL, 
Brevet  Lieutenant-CoL,  Major  of  Ord.,  in  charge. 

The  bailding  as  completed  id  substantially  ia  accordance  with  the 
plans.  Excavation  for  the  building  was  commenced  on  the  Ist  of  May, 
and  the  work  on  the  walls  progressed  its  rapidly  as  possible  till  they 
were  completed.  Owing  to  v^exatious  delays  in  procuring  sufficient  suj)- 
plies  of  stone  from  the  contractors,  (described  a  few  pages  further  on,) 
the  walls  were  not  completed  during  the  season  for  outdoor  work,  and 
a  great  part  of  the  stone- work  was  done  during  the  intense  cold  weather 
of  winter.  Fires  and  a  large  use  of  hot  water  and  salt  were  required  in 
preparing  the  mortar,  and  the  walls  were  not  completed  until  about  the 
middle  of  January,  187 L.  This  added  considerably  to  the  cost  of  the 
work. 

The  building  was  roofed  in  as  soon  as  the  walls  were  finished,  and 
the  work  on  the  interior  progressed  without  interruption  until  the 
building  was  completed. 

Much  difficulty  was  experienced  in  procuring  sufficient  supplies  of 
stone  for  Shops  B  and  C  and  for  the  commanding  officer's  quarters.  The 
deliveries  of  stone  were  not  equal  to  the  demand,  and  the  terms  of  the 
contractors'  agreement  were  not  carried  out  in  this  respect.  This 
caused  vexatious  delays  in  the  work,  and  at  times  stone  cutters  and 
masons  were  suspended  from  work  while  waiting  for  stone.  The  cor- 
respondence on  the  subject  shows  that  the  contractors  accepted  other 
orders  for  stone  more  favorable  to  them,  and  delivered  stone  suitable 
for  the  arsenal  buildings  to  other  parties  while  the  contract  with  the 
Government  was  in  force  and  the  stone  needed  at  the  arsenal.  The 
contractors  claimed  that  the  character  of  the  masonry  and  the  stone 
required  were  not  what  they  had  been  led  to  suppose  when  the  agree- 
ment was  made;  that  a  more  valuable  stone  was  required  than  the 
agreement  called  for,  and  that  the  contract-price  was  too  low.  If  this 
was  trtfe,  it  appears  to  have  been  the  contractors'  fault,  for  the  history 
•  of  the  case  shows  that  great  care  was  taken  to  show  them  and  they 
were  probably  fully  informed  of  the  character  of  the  masonry  required. 
It  was  also  sufficiently  described  in  the  specifications  of  the  agreement. 
There  were  also  many  other  complaints  from  the  contractors,  which 
were  certainly  unreasonable,  except  the  two  following,  which  were  im- 
portant and  well-founded  : 

It  was  claimed,  and  it  is  true,  that  considerable  quantities  of  valuable 
ashler  suitable  for  face-stones  were  used  in  backing  up  the  walls  of  the 
basement  of  Shop  B,  when  rubble  should  have  been  used,  and  this  stone 
was  worth  four  or  five  times  as  much  at  the  quarries  as  the  rubble.  It 
appears,  however,  that  this  was  done  with  the  knowledge  and  consent 
of  the  contractors,  and  that  it  was  stopped  as  soon  as  complaint  was 
made.  It  was  also  claimed,  and  it  appears  to  have  been  true,  that  good 
economy  was  not  used  in  the  consumption  of  the  stone ;  that  is,  in  drill- 
ing up,  cutting,  and  preparing  the  stone  for  the  walls  there  was  an  uu- 
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ecessarily  large  waste,  aod  that  some  of  the  stone  so  wasted  was  suit- 
able for  buildiog  purposes,  aud  should  have  been  so  used. 

This  last  claim  was  admitted  iu  the  final  settlement.  The  amount  of 
some  of  this  waste  stone  was  determined,  and  the  contractors  were  paid 
for  it  at  the  rate  of  fifty  cents  per  cubic  yard,  aud  the  stone  was  used  in 
paving  gutters,  roadways,  foundations,  and  other  similar  work. 

Messrs.  Sanger  &  Steel  did  not  deliver  all  the  stone  required  for 
buildings  included  in  their  agreement.  They  continued  to  deliver  stone 
until  August,  1870,  and  then  refused  to  deliver  any  more  unless  they 
were  paid  forty  cents  per  foot  for  the  remainder  of  the  dimension-stone 
required.  There  was  then  required  an  amount  of  four  hundred  and  forty- 
one  yards  of  dimension-stone  to  Qomplete  Shop  C  and  the  commanding 
officer's  quarters,  aud  it  was  the  most  valuable  and  costly  stone  used  in 
the  buildings.  It  was  finally  purchased  Irom  Mr.  !Bdwin  Walker,  of 
Laraont,  111.,  at  an  average  price  of  38^  cents  per  cubic  foot.  This  stone 
is  the  same  in  appearance  and  is  almost  identical  in  character  and  qual- 
ity with  the  Joliet  stone. 

There  is  not  much  else  in  connection  with  the  history  of  the  construc- 
tion of  these  buildings  that  is  interesting  or  of  importance.  All  of  the 
work,  except  that  described  in  the  preceding  pages,  was  done  by  day- 
workmen,  employed  and  paid  by  the  Government.  The  work  was  di- 
rected and  superintended  directly  by  officers  of  the  Ordnance  Depart- 
ment stationed  at  the  arsenal,  and  the  necessary  engineering-work,  cal- 
calatioDS,  making  of  tests,  experiments,  &c.,  was  also  done  by  the 
officers. 

During  bis  command  of  the  arsenal.  General  Ilodman  was  necessarily 
absent  a  considerable  part  of  the  time  in  conference  with  the  Chief  of 
Ordnance  in  Washington  and  attending  to  his  duties  as  constructor  of 
ordnance.  During  his  absences  the  immediate  charge  of  the  work  de- 
volved upon  the  second  officer  in  rank  stationed  at  the  arsenal.  In  this 
way,  Lieut.  John  A.  Kress,  Ordnance  Department,  was  in  charge  of  the 
arsenal  from  August  26,  1865,  to  October  24,  1865 ;  from  February  10, 

1866,  to  April  4,  1866,  and  from  November  8,  1866,  to  March  28,  1867. 
Maj.  Theodore  Edson,  Ordnance  Department,  was  in  temporary  com- 
mand from  October  to  December,  1867;  from  January  2,  1868,  to  April 
24,  1868;  from  August  29, 1868,  to  September  22,  1868,  and  from  Feb- 
ruary  15,  1869,  to  April  20,  1869.  Major  Edson  was  an  officer  of  high 
ability,  and  much  important  work  at  the  arsenal,  including  the  construe- 
tioii  of  the  Rock  Island  wagon-bridge,  was  under  his  charge. 

Capt.  (now  Major)  A.  Mordecai  was  in  temporary  command  from  Jan- 
uary 21  to  May  3,  1870. 

During  the  winter  and  spring  prior  to  his  death.  General  Kodman 
was  too  ill  mnch  of  the  time  to  leave  his  room,  and  the  immediate 
charge  of  all  work  at  the  arsenal  devolved  upon  Capt.  Morris  Schaff, 
Ordnance  Department,  and  from  March  to  June,  1871,  upon  Capt.  Clif- 
ton Comly,  Ordnance  Department,  the  second  officers  in  rank  stationed 
at  the  arsenal. 

During  General  Rodman's  command  the  followingnamed  officers  of 
the  Ordnance  Department  were  stationed  at  the  arsenal  a» assistants: 
liieot.  John  A.  Kress,  from  July,  1865,  to  July,  1867:  Lieut.  W.  P.  But- 
ter,  from  October,  1866,  to  July,  1873 ;  Maj.  John  W.  Todd,  from  Janu- 
arv  3,  1807,  to  April  11,  1867 ;  Maj.  Theodore  Edson,  from  June  15, 

1867,  to  July  12,  1869;  Capt.  Clifton  Comly,  from  June,  1867,  to  May, 
1871  ;  Lieut.  Charles  Shaler,  jr.,  from  September,  1867,  to  August, 
18C8,  and  from  July,  1870,  to  August,  1874 ;  Capt.  F.  H.  Parker,  from 
November,  1868,  to  October,  1869 ;  Capt.  Morris  Schaff,  from  Novem- 
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ber  10,  1868,  to  December  31,  1871 ;  Lieat.  M.  L.  Poland,  from  Decem- 
ber 23,  1868,  to  August  5,  1871 ;  Lieut.  Henry  Metcalfe,  from  May  24, 
1869,  to  August  12,  1869 ;  Capt.  A.  Mordecai,  from  August  20, 1869,  to 
August  11,  1870. 

General  Rodman  died  at  his  quarters  at  tbe  arsenal  on  the  7th  of 
June,  1871.  By  his  death  not  only  the  Army  and  the  Ordnance  Depart* 
ment  lost  one  of  the  most  valuable  officers  in  the  service,  but  the  work 
of  constructing  the  arsenal  received  a  serious  blow.  The  plans  for  the 
work  were  his,  and  all  that  he  planned  to  do  was  not  and  could  not  be 
communicated  to  others.  His  extraordinary  ability,  wide  influence,  and 
the  complete  confidence  reposed  in  him  by  the  Department,  the  Gov- 
ernment, and  all  whose  assistance  was  needed  for  the  work,  gave  him  a 
certainty  of  success  in  carrying  out  tbe  plans  for  the  great  work  that 
DO  one  else  could  have.  At  the  request  of  the  Ghlef  of  Ordnance  be 
was  buried  at  the  arsenal,  on  a  lot  of  ground  set  apart  for  that  purpose, 
near  the  national  cemetery  at  the  east  end  of  the  island.  He  was  so 
closely  identified  with  tbe  work  of  building  tbe  arsenal,  and  his  labors 
form  so  important  a  part  of  its  history,  that  a  short  sketch  of  his  life  is 
not  out  of  place  here. 

The  following  is  copied  from  an  article  published  in  the  Arjiy  and 
Navy  Journal  a  short  time  after  his  death :  * 

Sketch  of  General  RodmoH^e  life  and  services. 

Daring  the  iMst  decade  and  longer,  bo  conspicuous  has  been  the  part  borne  by  Gen- 
eral Rodman  in  all  that  relates  to  the  improveoient  of  our  nuiUriel^  so  great  have  been 
the  meliorations  suggested  and  perfected  by  himself,  so  sound  ana  discriminating  has 
been  his  judgment  in  sifting  proposed  improvements,  approving  of  the  good  and 
rejecting  the  worthless,  that  it  will  be  long  before  the  place  which  is  now  uiade 
vacant  by  his  decease  can  be  filled  ;  long  before  the  Department  of  which  he  was  so 
distinguished  an  ornament  can  cease  to  feel  and  lament  his  premature  death. 

It  is  due  to  the  memory  of  Ghsneral  Rodman's  unusual  services,  and  especially  is  it 
due  to  ourselves  as  evincing  our  appreciation  of  his  greatness  and  the  magnitude  of 
his  achievements,  that  we  should  gather  together  from  the  records  of  his  life  a  brief 
notice  of  his  principal  labors  and  their  results,  that  those  who  come  after  hiui  uiay 
mark  the  progress  of  improvement  in  that  branch  of  science  to  which  be  devoted  his 
life,  may  know  to  whom  they  are  indebted  for  some  of  the  most  striking  and  iuipor- 
taut  improvements  made  in  it,  and  that  the  patient  and  laborious  investigator  may 
take  courage  from  his  example,  and  the  success  which  crowned  his  labors,  to  perse- 
vere and  press  onward. 

It  had  been  hoped  that  some  one  more  competent  to  do  full  justice  to  the  subject 
would  come  forward  to  assume  this  duty,  and  it  is  only  in  the  absence  of  any  extended 
notice  of  his  labors  that  the  hand  of  friendship,  in  the  present, case  unaccustomed  to 
the  performance  of  such  a  task,  ventures  to  gather  a  few  leaves'of  laurel  and  weave  a 
wreath  to  place  upon  his  brow. 

Thomas  J.  Rodman  was  born  at  Salem,  Ind.,  July  30,  1815.  His  youth  was  passed 
on  his  father's  farm,  engaged  in  tilling  the  soil,  working  with  his  own  hands,  lie 
entered  West  Point  July  1,  1637,  well  developed,  with  a  strong  constitution,  capable 
of  enduring  any  amount  of  labor,  and  thoroughly  alive  to  the  advantage  there  afforded 
him  for  intellectual  improvement.  His  career  as  a  cadet  was  marked  by  a  close  atten- 
tion to  his  daily  duties,  and  a  thorough  preparation  for  every  lesson.  He  was  gradu- 
ated July  1, 1841,  seventh  in  general  merit  in  a  class  of  fifty-two;  was  appointed  a 
brevet  second  lieutenant  in  the  Ordnance  Department,  and  assigned  to  duty  at  the 
Allegheny  arsenal,  Pittsburgh,  Pa. 

From  the  ti  me  of  his  first  joining  his  station  he  showed  a  determination  to  become 
master  of  his  profession,  by  a  close  attention  to  all  the  practical  details  as  carried  on 
in  the  shops,  and  he  early  gave  evidence  of  personal  ingennity  and  a  decided  mechan- 
ical turn  of  mind,  qualities  of  so  high  importance  to  a  thorough  and  successful  ordnance 
officer. 

In  1845  he  was  assigned  to  foundery  duty,  to  superintend  the  casting  of  heavy  iron 
cannon.  The  appearance  of  the  sinking  head  at  once  attracted  his  attention.  The 
porous  state  of  tne  metal,  torn  at  the  center  by  the  contraction  in  coolitig,  convinced 
nim  that  there  was  something  wrong  in  the  principle  on  which  guns  were  made ;  and 
he  was  confirmed  in  this  offlnion  when  he  came  to  investigate  the  laws  of  the  strain  to 
which  they  are  subjected  when  fired.    He  first  proposed  to  correct  these  errors  by  mak- 
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iDgft  gnn  of  a  solid  wron^ht-iron  core  in  whiob  to  form  the  bore  of  the  gnn,  and  to 
^rap  aroand  it  in  saocessive  layers  a  wire  of  pecnliar  shape  and  with  a  constant  ten- 
sion. There  were  practical  difficolties  in  executing  this  design,  and  it  then  occurred 
to  him  that  if  he  could  cool  a  cast-iron  gun  from  the  interior,  keeping  the  exterior  in  a 
floid  state,  he  would  have  exactly  the  same  condition  of  things,  so  far  as  the  different 
parts  of  the  gun  were  concerned,  as  in  the  pbin  first  proposed.  The  successive  layers  of 
metal  would  be  shrunk  one  upon  another,  each  layer  being  compressed  by  the  shrinking 
of  its  next  outer  layer. 

If  a  gun  thus  made  were  broken  by  a  charge  of  gunpowder,  every  part  of  the  gnn 
from  the  surface  of  the  bore  to  the  exterior  would  be  brought  to  the  breaking  point  at 
the  same  time,  and  not  one  after  another  in  succession,  as  he  was  convinced  was  the 
can  in  guns  cast  solid  and  cooled  from  the  exterior.  This  plan  of  casting  guns  and  the 
ratkmale  of  the  process  were  explained  by  him  to  the  higher  ofiBoers  of  his  corps,  and 
beni-ged  earnestly  that  an  experimental  gun  might  be  made  and  tested  by  the  Depart- 
ment in  proof  of  the  truth  of  his  theory.  The  brevet  second  lieutenant  received  no 
eoeouragement,  the  invention  was  not  indorsed  by  a  single  officer  of  rank,  its  merits 
were  not  appreciated,  and  the  idea  of  introducing  a  stream  of  water,  though  protected 
by  a  cast-iron  pipe,  into  the  center  of  a  mass  of  molten  metal,  seemed  too  hazardous  to 
be  countenanced.  Three  times  the  offer  of  the  invention  was  made  to  the  acting  head 
of  the  Department,  and  it  was  thrice  rejected.  Lieutenant  Rodman,  seeing  that  there 
wts  no  prospect  of  having  his  invention  tested  by  the  Government,  then  asked  hia 
chief  if  there  was  any  objection  to  his  getting  it  undertaken  by  private  enterpris**,  and 
seenriog  it  by  letters- patent.  **  Certainly  not,''  was  the  reply  of  the  chief,  apparently 
pleased  to  be  rid  of  the  subject  in  this  manner. 

Messrs.  Knap  &  Totten  believed  the  invention  to  be  useful  and  practicable,  though 
a  little  doubtful  at  first  as  to  the  safety  of  using  water  for  cooling  the  gun.  On  this 
account  the  first  gun  that  was  cast  on  this  plan  was  cooled  by  a  blast  of  cold  air  from 
a  rotary  fan,  forced  to  the  bottom  of  the  core-barrel,  and  continued  until  the  gun  was 
cold.  The  first  experiment  proved  that  no  danger  was  to  be  apprehended  from  the  use 
of  wat-er,  and  as  air  did  not  carry  off  the  heat  as  rapidly  as  was  desired,  'n  was  deter- 
nined  to  substitute  water.  Accordingly,  afterward  a  stream  was  conducted  by  an  iron 
pipe  to  the  bottom  of  the  core-barrel,  whence  it  rose  and  flowed  over  the  top  and  was 
carried  off. 

Eight  different  pairs  of  guns,  one  cast  hollow  and  cooled  from  the  interior,  and  the 
other  cast  solid  in  the  old  vvay,  in  every  other  respect  as  nearly  alike  as  possible,  and 
of  the  same  metal,  have  been  made  and  tested;  and  in  every  instance  the  hollow-cast 
gun  has  proved  the  better  gun,  in  many  cases  showing  a  most,  marked  superiority  in 
strength  and  endurance.  ,     , 

The  advantages  of  this  system  are  not  confined  to  superior  strength.  The  hollow-cast 
gQQs  have  a  harder  and  more  close-grained  metal  for  the  surface  of  the  bore,  and  it 
resists  better  the  erosion  of  the  gas  and  the  action  of  the  projectile  upon  it;  and  what 
is  of  great  importance  in  times  of  emergency,  when  dispatch  is  important,  the  time  of 
cooling  the  gun  is  much  diminished,  and  the  capacity  of  the  foundery  for  work  greatly 
increased.  Notwitbstandins  these  advantages,  and  the  oft-repeated  proof  of  its  supe- 
riority, so  great  was  the  prejudice  to  be  overcome,  that  it  was  only  by  dint  of  persistent 
effiirt  that  this  mode  of  catiiug  guns  was  adopted  in  1859,  some  fourteen  years  after 
Its  first  conception. 

The  course  of  competitive  trials  between  the  solid  and  hollow  cast  guns,  which  was 
carried  on  from  1848  to  l^*^,  developed  the  fact  that  our  heavy  guns  were  seriously 
defMMive  in  endurance,  lu  1857  Captain  Rodman  commenced  a  series  of  elaborate 
experiments  with  a  view  of  determining  the  causes  of  their  failure.  These  experiments 
aod  their  results  are  embodied  in  a  most  valuable  work  entitled  **  Report  of  Experi- 
ments on  the  Properties  of  Metals  for  Cannon,  and  the  Qualities  of  Cannon-Powder,'' 
prepared  by  him,  and  published  by  the  Ordnance  Department.  The  book  reflects  credit 
upon  its  author  and  bis  country,  and  is  known  and  appreciated' by  artillerists  of  every 
service.  It  placed  Captain  Rodman  at  once  in  the  front  rank  of  vigorous  and  original 
thinkers  and  investigators,  and  at  the  head  of  ordnance  officers  in  this  or  any  other 
euantry. 

The  cause  of  failure  of  our  heavy  ordnance  was  found  in  their  defective  model,  the 
form  of  chamber,  the  morle  of  casting,  and  the  improper  powder  used  in  them.  A 
formola  was  worked  oat  by  which  to  shape  the  exterior  model  of  all  of  our  guns,  a 
formula  based  on  the  law  of  the  varyiuja;  strain  along  the  entire  length  of  the  bore,  aud 
disposing  of  the  metal  according  to  this  law — something  which  had  never  before  been 
attempted.  The  strain  on  the  gnn  from  different  charges  of  powder  and  projectile  was 
determined,  as  well  a^  that  from  the  same  charge  of  powders  differing  in  density  and 
in  size  of  grain.  This  was  something  which  had  never  been  attempted,  and  how  to 
aeeomplish  it  was  not  an  easy.  task.  But  Captain  Rodman's  resources  were  equal  to 
the  undertaking.  The  information  was  of  great  importance,  and  his  inventive  faculty 
readily  devised  the  means  for  its  determination  in  the  **  pressure-piston  "  known  under 
bis  name.    The  results  given  by  this  instrument  are  of  such  value  in  artillery  that  all 
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of  the  prinoipal  Earopeaa  nations  aso  it,  or  a  slight  modifioatioh  of  it,  and  in  firioi; 
uouHiial  charges  the  pressure  resulting  therefrom  is  now  always  a  point  to  be  Doted. 

From  these  experiments  was  de<inced  the  principle,  which  is  now  adopted  generally, 
that  powder  must  be  made  to  suit  the  gun  in  wbicn  it  is  to  be  used;  for  large  and 
njoderatoly  long  guns  we  must  have  a  large-grained,  dense  powder.  But  Captain  Rod* 
mau  went  a  step  further.  He  observed  that  the  law  of  the  evolution  of  gas  from  i 
charge  of  powder  in  the  state  of  grains  is  just  the  reverse  of  what  it  should  be  in  order 
to  give  the  greatest  velocity  to  the  projectile  with  the  least  strain  to  the  guu.  To 
impart  a  rapid  motion  to  any  heavy  body  we  tirst  commence  to  move  it  slowly,  and 
gradually  increase  the  foro«^  as  the  inertia  is  overcome.  The  same  coarse  is  necessary 
in  giving  motion  to  a  heavy  projectile.  If  thu  force  be  applied  too  suddenly,  before 
the  ball  hiis  had  time  to  yield  to  if,  there  is  danger  of  bursting  the  gun.  When  i 
charge  of  grain-powder  is  lutlamed,  the  burning-surface  is  the  greatest  at  the  first  mo- 
ment of  ignition,  and  decreases  rapidly  as  the  iudammation  progresses.  The  evolatioD 
of  gas  is  therefore  greatest  at  the  first  moment  of  inflammation,  and  diminishes  as  the 
burning  continues.  This  brings  a  great  strain  on  the  gnu  at  the  first  instant  of  discbarge, 
from  the  suddenness  of  the  application  of  the  force,  without  a  corresponding  fffect  on  the 
velocity  of  the  p  ojectile.  By  way  of  correcting  this  erroneous  constitutiou  of  the  pow- 
der, C«iptain  Rodman  proposed  to  press  such  as  was  intended  for  heavy  guns  into  large 
prisms,  with  a  series  of  small  cylindrical  holes  parallel  t'O  their  axes  and  the  axis  of  the 
gun.  The  inflaimuatiou  would  then  commence  on  the  surfaces  of  these  cyliudrical  holes, 
«nd  the  evolution  of  gas  at  first  wtmld  be  small;  but,  as  the  burning  continued,  the 
8U1  faces  on  fire  would  rapidly  increase^  the  impulse  to  the  projectile  would  be  grada- 
ally  iucrease<l,  and  the  motion  accelerated  till  the  ball  reached  the  muzzle.  Tbas  a 
high  velocity  could  be  giveu  to  the  shot  without  subj  acting  th-)  gun  to  an  excessive 
strain.  Powder  made  in  this  form  was  tried,  with  remarkable  results.  Experiments 
with  it  were  witnessed  by  foreign  officers,  and  it  has  been  adooted  since  by  both  the 
Russian  and  Prussian  governments,  under  the  name  of  prismatic  powder.  **  Rodman 
powder''  would  have  been  a  better  name,  as  recognizing  the  source  from  which  it  was 
taken,  without  ofter  of  compensation  of  any  kind. 

General  Rodman  improved  the  ordinary  power  for  large  guns  by  pressing  each  grain 
into  exactly  the  same  shape,  resembling  a  double  convex  button.  The  English  gov- 
ernment, long  incre<lulous  as  to  the  advantages  to  be  derived  from  large  powder,  has 
at  length  a4lopted  this  improvement,  m  >difying  slightly  the  shape  of  the  grain,  and 
DOW  biugs  loudly  its  praises  under  the  name  of  **  pebble- powder." 

The  large  guns  in  our  service,  constructed  on  the  model  proposed  by  Captain  Rod- 
man, have,  as  has  been  customary  in  all  services,  t<iken  their  name  from  the  inventor, 
and  by  this,  together  with  his  peculiar  mode  of  casting,  he  will  be  probably  best  known 
to  the  world  at  large;  but  it  is  by  no  means  certain  that  he  has,  by  this  inveution, 
rendered  so  great  service  to  his  country,  or  to  the  military  service  of  the  world,  as  by 
his  improvements  in  gunpowder,  for  which  he  haa  received  no  recognition  of  any  kind 
from  any  source. 

It  is  genei ally  known  that  guns  have  been  made,  from  time  immemorial,  with  a  pre- 
ponderance of  the  breech,  and  the  desired  elevation  is  given  by  a  screw,  on  which  the 
breech  rests.  Those  who  have  stood  by  a  gun  when  fired  from  a  field -carriage,  mast 
have  observed  with  what  violence  the  breech  is  apparently  forced  down  on  the  head 
of  the  elevaiing-sorew.  No  one  seems  ever  to  have  doubted  the  opinion  nuiversally 
received  since  the  time  when  field-guns  were  first  used,  that  it  was  necessary  to  have 
something  to  support  the  breech  ot  the  gin  and  prevent  this.  I  remember  dstinctly 
the  time  when  Captain  Rudman  firat  proposed  to  have  guns  made  without  preponder- 
ance, and  to  place  the  axis  of  i  he  trunnions  so  as  to  pass  through  the  center  of  gravity, 
contending  that  the  breech  would  not  move  when  the  gun  was  fired.  After  exurevssing 
his  views  freely  in  advocacy  of  the  proposed  change,  and  observing  the  look  of  an  offi- 
cer, high  in  rank  and  in  the  estimation  of  all  for  his  superior  ability  and  attainments, 
indicative  of  anything  but  agreement  and  satisfaction  with  the  novel  views  expressed, 
Captaiu  Rodman,  desirous  of  discussing  the  question  and  meeting  his  objections,  in- 
quired, *'  Why  not?"  The  officer  did  not  deign  to  give  a  reply,  but  turned  his  head 
with  a  supercilious  sneer.  With  a  calm  dignity  of  manner.  Captain  Rodman  merely 
replied,  *'  But,  major,  that  is  not  an  argument.''  Soon  after  the  occurrence  of  this  inci- 
dent came  on  tne  war,  and,  with  a  greater  infusion  of  young  ordnance  in  the  councils 
of  the  Department,  the  change  juHt  spoken  of  became  an  accomplished  fact,  and  now 
all  of  our  heavy  guns  are  constructed  so  as  to  be  balanced  on  their  trunnions. 

General  Rodman's  valuable  services  to  the  country  during  the  war  were  rendered  in 
the  command  of  the  Watertown  arsenal,  the  capacity  of  which  he  vastly  enlarged  by 
the  erection  and  equipment  of  large  and  well-ordered  shops  for  the  manufacture  of 
field  and  sea-coast  carriages.  His  labors  were  incessant,  the  work  going  on  day  and 
night  by  a  relay  of  hands.  Twelve  and  one  o'clock  at  night  often  foand  him  in  the 
shops  expediting  the  work.  Even  the  first  day  of  the  week — the  blessed  day  of  rest 
to  the  weary — found  him  in  his  office  with  his  masters,  planning  work  or  improye- 
menttt  for  the  coming  week. 
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This  cloBe  attentioo  to  bis  duties  and  want  of  rest  and  recreation  brought  on,  in  the 
sonimer  of  1864,  a  severe  fit  of  illness,  wbicb  lasted  for  two  and  a  half  months,  and 
was  near  terminating  his  career  of  nst*fiilnes8. 

1q  the  summer  of  1865  General  Rodman  was  transferred  to  the  command  of  Rock 
Island  arsenal.  This  new  station  at  once  felt  the  influence  of  his  enlarged  views  and 
bid  energy  of  action.  A  new  plan  for  a  combined  arsenal  and  armory,  on  a  scale  of 
colossal  proportions,  was  proposed,  the  appropriation  obtained,  and  soon  worlc  was 
vigorously  commenced  to  carry  it  into  effect.  The  care  and  responsibility  attending 
such  work,  and  the  incessant  labor  with  which  it  was  accompanied,  particularly  to  one 
who  atr ended  so  much  to  detail  as  be  did,  began  to  tell  on  a  constitution  already  weak- 
ened by  previous  excessive  labor,  and  be  was  warned  by  his  physician  of  the  absolute 
necessity  of  his  taking  a  leave  of  absence  for  the  sake  of  rest  and  recreation.  But  he 
was  interested  in  his  work,  took  a  pleasure  in  seeing  his  plans  carried  out  in  his  own 
wty  aud  under  his  own  supervision  ;  he  was  busied  about  that  which  was  to  be  a  mon- 
nment  to  him  for  ages,  to  tell  of  his  ability  in  planning  and  bis  skill  in  constructing, 
and  he  neglected  to  heed  the  wise  couukoI  until  it  was  too  late. 

Fairly  broken  down  by  the  heavy  weight  he  had  been  carrying,  his  strong  physique, 
wbii'h  with  care  might  have  lasted  for  many  years  to  come,  yielded  to  the  incessant 
demands  made  upon  it,  aud  when  only  a  little  past  the  prime  of  life  bis  career  of  use- 
fulness was  abruptly  terminated,  and  bis  work  brought  to  a  premature  close.  This 
work  speaks  for  the  man,  telling  of  his  comprehensive  grasp  of  mind,  of  his  originality 
of  thought,  of  bis  fertility  in  invention,  of  bis  prudence  and  caution,  aud  proclaiming 
him  a  profound  investigator  who  looked  deep  into  first  principles.  His  mind  was  not 
of  that  brilliant  order  which  startles  by  it«  flashes,  and  seems  to  reach  its  conclusions 
intaitively  or  by  a  single  leap,  but  was  of  that  slower,  more  deliberate  kind  which 
proceeds  step  by  step,  examining  well  each  position  taken  before  advancing  to  the 
n<rxr.  When  the  conclusion  is  reached,  the  ground  has  been  so  closely  reasoned  and 
so  firmly  established  that  it  is  not  lightly  shaken. 

General  Rodman  has  acquired  for  himself  a  name  which  will  be  known  as  long  as 
tlie  history  of  artillery  shall  be  written  and  handed  down,  and  will  be  inscribed  and 
honored  along  with  those  bright  lights  of  ballistic  investigation  of  the  last  century, 
Ham  ford  and  Robbins. 


Chapter  VI  II. 

HISTORY  OF  THE  ARSENAL  DURING  MAJOR  FLAGLER'S  COMMAND,  FROM 

JUNE,  1871,  TO  DECEMBfeR,  1876. 

(Includes  Appendixes  A  to  G.) 

* 
Tim**  embraced  in  and  contents  of  chapter — Captain  Flagler  placed  in  command- 
General  statement  of  work  of  ctmstruction  accotnplished — Detailed  statemeutof  work 
done,  inclnding  dates  of  erection  of  building^*,  planting  of  trees,  &c. — Plans  and  site 
for  magazine  approved — PlaiiS  and  sites  for  laboratories  and  more  magazines  recom- 
mended and  approved  at  tiie  same  time— Statement  of  general  plan  for  th^^se  build- 
ings— Site  selected  and  plans  approved  for  subaltern  officers' quarters — Plans  and 
.  aite  for  soldiers'  barracks  approved — Description  of  the  building — Plans  approved  for 
)Kist  building  io  contain  main  guard-house,  fire-engine  honse,  Sec, — Corrrspondence 
resi^ecting  site  for  this  building — Site  selected  by  Chief  of  Ordnance — Description  of 
this  building — Difficulty  enconntered  in  procuring  stone  in  sufficient  quantities — 
Plans  adopted  for  Main,  Rock  Island,  and  Fort  Armstrong  avenues,  and  Arsenal  rail- 
road— Reasons  for  plans— Plans  adopted  for  Shop  E — Accourit  of  construction  of 
aauje — Difficulty  in  procuring  suitable  iron  for  roof-frame— Full  history  of  same, 
records  of  tests,  &c. — Plans  for  boiler-bouse,  chimney,  engine-room,  &c.,  for  Shop  C 
adopted — Shop-fixtures  for  Shop  C— Account  of  construction  contained  in  Appendixes 
B  and  C — Moline  bridge — Account  of  construction  of  piers  and  abutments  in  1870 — 
Erection  of  superstructure  delaye<l — Reasons  for— Pledge  from  citizens  of  Moline 
aiiout  use  of  bridge — Appropriation  for  completing  bridge,  by  Congress,  in  1872 — 
Description  of  bridge  and  account  of  its  construction — Completed  in  May,  1873 — Ex- 
tract from  annual  report — Visit  of  General  BeniSt,  Chief  of  Ordnance,  to  arsenal  in 
May,  1875 — Action  taken  by  him — Decision  to  commence  fabrication  of  stores — Other 
armdtials  broken  up  and  stores  transferred  to  Rock  Island — Act  of  Congress  to  estab- 
lish a  military  prison  at  Rock  Island — Acconnt  of  same  in  Appendix  G — Correspond- 
ence about  plans  for  rolling-mill — Full  statement  of  bad  effects  of  law  prohibiting 
expenditure  of  balance  of  appropriations  remaining  on  hand  at  end  of  fiscal  year — 
Attempts  made  to  obtain  relief  from  action  of  the  law — Action  taken  by  Chief  of 
Ordnance  and  Secretary  of  War — Failure  to  obtain  relief. 
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Appendix  A — Annaal  report  of  priuoipal  operations  at  the  arsenal  for  the  year  ending 
Jane  30.  1872 — Appropriations  available  April  20, 1871 — ^Work  on  the  wat«r-power— 
Construction  of  canal  and'  stone  dike — Controversy  with  the  Moline  Watrr-Power 
Company — Enlargement  of  the  canal — Suspension  of  work  on  account  of  cold 
weather — Work  on  Shop  B — Work  on  Shop  C — Pavement  for  basement  of  shops— 
Comn)encement  of  work  on  Shop  D — Report  of  Lieut.  Charles  Shaler  on  fonndarioDS 
of  tobop  D — ^Work  on  Shop  E— Grades  of  streets,  avenues,  and  grounds — Boiler-boase 
and  chimney  for  Shop  C — OflBoers*  quarters — Sewers — Work  done  on  avenues  and 
roads — Work  done  on  Rock  Island  wagon-bridge — Other  work  accomplished. 

Appendix  B — Annual  report  of  principal  operations  at  the  arsenal  in  the  year  ending 
June  30,  1873 — Description  of  work  done  on  canal  wagon-road  bridge — ^Work  done 
on  water-power  canal — DifBcnlty  with  mill-owners  using  wat«r-power — Work  done 
on  the  Sylvan  water-dam — ^DifiBcnlty  of  obtaining  good  foundation — Breaking  of 
Sears's  dam — Causes  of  deposit  in  water-power  pool — Danger  of  complete  stoppage 
of  water-power  by  deposit  and  ice  combined — Work  done  on  Shop  D—Hood  pat  on 
Shop  E — Fixtures  for  Shop  C — New  engine  commenced  running — Building  of  bar- 
racks— Description  of  exterior  and  interior — Magazine  completed— Moline  bridge- 
Rock  Island  bridgfs— Tiack  laid  on  it — Description  of  draw  and  difficulty  in  work- 
ing it. — Building  of  Arsenal  railroad — Description  of  Fort  Armstrong  avenue — Rock 
Island  avenne— Main  avenue — Difficulty  of  maintaining  regulations  oont'olling  pub- 
lie  on  Rock  Island  bridge — Effect  upon  opf'rations  at  arsenal  of  law  of  July  12,  1870, 
relating  to  uuexpend«?a  appropriations — Report  of  Lieut.  Charles  Shaler,  jr.,  upon 
the  ice-gorge  and  breaking  of  Sears's  dam. 

Appendix  C — Annual  report  of  principal  operations  at  the  arsenal  in  the  year  ending 
June  30, 1874— Work  done  on  Shop  D— Insufficient  supplies  of  stone  received — S  one 
purchased  in  open  market — Work  done  on  Shop  A— Shop-fixtures  for  Shop  C — Work 
done  on  Shop  E — Saving  effected  by  manufacture  of  iron-work  by  United  States— 
Brass-foundery — Work  done  on  post-building — Subaltern  officers'  quarters— Paving 
basements  of  Shops  B  and  C — Improvement  of  grounds — ^Rock  Island  bridge — Strike 
of  8toue-cntt«-rs — Bad  effects  of  law  prohibiting  expenditure  of  balance  of  appropria- 
tions rem^iining  on  hand  at  close  of  year — Special  report  t-o  Chief  of  Ordnance  about 
strike  of  stont -cutters. 

Appendix  D — Annual  report  of  principal  operations  at  the  arsenal  for  the  year  ending 
June  30,  1875 — Work  done  on  Shop  D — Saving  in  cost  of  roof-frame — Work  done  on 
Shop  A — Work  done  on  Shop  F — Foundations  of  Shop  F — Excavations  for  same — Diffi- 
culty encountered  in  obtaining  satisf-tctory  foundation— Work  done  on  water-power- 
Water  pipe  laid — Repairs  of  reservoir — Manufacture  of  water-pipe— Filtering-cisterns 
in  the  river — Roads  built — Improvement  of  grounds — Work  done  on  Rock  Inland 
bridge — Difficulty  about  appropriation  for  same. 

Appendix  £ — Annual  repo«*t  of  principal  operations  at  the  arsenal  for  the  year  ending 
June  30, 1876 — Work  done  on  Snop  A — Saving  effected  by  not  contracting  brick-work, 
c!bpper-work,  &,c. — Work  done  on  Shop  F — Alteration  of  entablature — Manufacture 
of  machinery  for  transmitting  power  to  shops— Completion  of  work  prevented  by 
law  prohibiting  expenditure  of  balance  of  appropriations  remaining  on  hand  at  end 
of  year — Manufacture  of  water-wheels — Selection  of  pattern — Improvement  of 
grounds — Care  and  preservation  of  buildings — Description  of  iron  lence — Cost  of 
same — Work  done  on  Rock  Island  bridge — Accident  to  draw — Bridge  statistics. 

Appendix  F — Copies  of  all  acts  of  Congress  making  appropriations  for  Rook  Island 
arsenal  from  1871  to  1876. 

Appendix  G — Location  of  military  prison — Act  of  Congress  proposing  to  locate  prison 
at  Rock  Island — Letter  of  Captain  Flagler  to  Chief  of  Ordoancn  stating  objections 
to  location  of  prison  at  Rock  Island — Indorsement  of  Chief  of  Ordnance — Letter  of 
Adjutant-General  of  the  Army  appointing  members  of  board  on  prison — War  Depart- 
ment special  orders  making  change  in  board — Meeting  of  board— Letter  of  Captain 
Flagler  to  president  of  board  giving  reasons  why  prison  should  not  be  locatod  at 
Kock  Island — Extract  from  report  of  preliminary  board  of  officers  to  select  site — 
Board  dissolved  and  new  board  appointed — Act  of  Congress  locating  prison  at  Fort 
Leavenworth. 

This  cliapter  gives  an  account  of  the  prosecution  of  the  work  of  con- 
structing the  arsenal  and  armory  and  the  improvement  of  the  island, 
IVom  the  time  of  General  Eodman's  death  till  December,  1876.  It  also 
includes  an  account  of  the  construction  of  the  arsenal  wagon-bridge  to 
the  city  of  Moline,  known  as  the  Moline  bridge,  but  gives  no  history  o^ 
the  Kock  Island  bridge  and  the  water-power.  These  last  two  sobjec^a 
will  be  taken  up  in  separate  chapters  further  on,  viz,  Chapters  IX  and 
respectively. 

I  was  placed  in  command  of  the  arsenal  by  the  following  order : 
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[Special  Orders  No.  233.] 

[RXTBACT.] 

War  Departmekt,  Adjutant-General's  Office* 

Waahingtonf  June  15, 1871. 

On  ibe  TecommeDdntion  of  the  Chief  of  Ordnance,  Captain  D.  W.  Flagler,  now  on 
iDty  at  Rock  Inland  arsenal,  is  hereby  assigned  to  the  command  of  that  post. 
By  order  of  the  Secretary  of  War. 

WILLIAM  D.  WHIPPLE, 

AasUtant  Adjutant-GeneraL 

The  progress  wbicb  bad  been  made  in  tbe  work  of  constracting  the 
ireenal  prior  to  this  time  has  beeu  already  stated  in  Chapter  VII.  Tbe 
ATork  which  has  been  done  since  is  as  follows:  (See  map  on  Plate  VI.) 

Shops  Ef  D,  and  A  have  been  entirely  bailt. 

8hou^  B  and  G  have  beeu  completed. 

Shops  F  and  G  hare  been  begun,  and  F  nearly  completed. 

The  commanding  officei''s  quarters  have  been  completed. 

Three  other  stone  buildings,  (&,  o,  and  dj)  for  subaltern  officers'  qnar- 
:ers,  have  been  built. 

The  soldiers'  barracks,  one  post-building,  (for  main  guard-house,  fire- 
engine  house,  commissary  and  quartermaster  store-houses  and  offices,) 
iod  one  powder-magazine  have  been  built. 

The  pamphouse  for  the  water-works,  the  entrance-gates  and  guard- 
loaee,  and  the  post  icehonse  have  been  built. 

A  complete  system  of  sewers  for  the  shops  and  adjoining  buildings, 
lod  separate  sewers,  for  the  barracks  and  the  row  of  officers' quarters 
lave  been  built. 

An  Sinch  water-main,  supplied  with  fire-plugs  and  branches  to  the 
>aildings,  has  been  laid  from  the  reservoir  around  the  site  of  the  shops, 
lod  an  8-inch  supply-main  to  the  proposed  site  of  a  large  pump,  to  be 
Iriven  by  water-power,  near  the  water-power  dam. 

A  large  amount  of  work  has  been  done  in  the  construction  of  the 
irsenal  roads,  streets,  avenues,  and  system  of  railroads,  in  laying  ^totfie 
^alks,  in  planting  trees,  and  in  grading  and  improving  the  grounds. 
Hiis  part  of  the  work  is  rather  more  than  three-fourths  completed. 

The  Moline  bridge  has  been  built. 

A  full  history  of  the  construction  of  these  buildings  and  of  the  other 
i;?ork  done,  including  the  work  on  the  water-power  and  the  Rock  Island 
jridge,  was  sent  to  the  Chief  of  Ordnance  each  year  in  the  annual  re- 
[)ort8  of  the  principal  operations  at  the  arsenal  from  1872  to  1876.  These 
reports  are  copied  in  appendixes  to  this  chapter,  and  are  marked  ^'  A," 
'*B,''''C,''"D,''and"E.'' 

Following  is  a  condensed  statement  of  the  dates  at  or  between  which 
Uie  different  buildings  were  erected,  and  a  short  statement  or  descrif)- 
tiou  of  the  other  work  done,  except  that  on  the  water-power  and  Kock 

Island  bridge,  a  separate  and  full  account  of  which  is  given  in  Chapters 

tt  and  X.    (See  map  on  Plate  VI.) 
Bbop  E  was  begun  in  1871  and  finished  in  1874.    The  two  cnpola-fur- 

Dtces  and  other  fonndery-fixtures,  and  the  blacksmiths'  forges,  chim- 

^JS)  8team  and  power  hammers,  and  other  forge  shop  fixtures  were  put 

'J^  this  building  and  the  shop  fitted  up  for  use  as  afoundery  and  forge- 

^P  in  1873  and  1874.    Tbe  shop  has  been  in  full  use  in  manufacturing 

y^  roofs,  columns,  and  all  the  iron  and  brass  work  used  in  coustruct- 
JS  buildings  at  the  arsenal,  and  in  manufacturing  stores  for  the  Army 
«oce  1874. 

^nop  D  was  begun  in  1871  and  finished  in  1875.  ^ 
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Shop  A  was  began  in  1873  and  finished  in  1876. 

Shop  F  was  begun  in  1874  and  is  now  nearly  completed.  The  walls 
are  completed,  the  iron  roof-frame  is  completed  and  put  up,  aud  the 
doors,  window-frames,  and  sashes  are  completed  and  ready  to  be  putiu. 
Much  of  the  filling  up  and  grading  required  around  the  building  has 
been  done. 

Shop  G  was  begun  in  1876.  The  excavations  for  the  foundations, 
basement-story,  and  area  between  the  wings  of  this  building  have  bt^en 
made,  the  foundations  put  in,  and  a  part  of  the  area- walls  built.  Onlf 
the  small  appropriation  of  $30,000  was  made  for  this  building. 

Shop  B  was  begun  in  1867,  and  was  completed  in  1872.  The  only  work 
done  on  this  building  since  June,  1871,  (during  my  command,)  is  as 
follows :  The  painting  of  the  wood  and  iron  work,  the  paving  of  the 
basement,  the  construction  of  the  iron  stairways,  the  outside  stone  steiis 
and  platforms,  and  a  portion  of  the  area  wall  aud  slopes ;  the  grading 
and  paving  of  the  area  between  the  wings,  and  the  grading  and  laying 
of  walks  aud  the  building  of  roads  around  the  building. 

Shop  C  was  begun  in  1867  and  completed  in  1873.  The  work  done 
on  this  building  prior  to  June,  1871,  consisted  in  building  the  walls  and 
putting  up  the  iron  roof  frame.  The  boiler-house  and  chimney-stack 
were  added  to  this  shop  in  1872,  and  the  boilers,  steam-engine,  shop 
fixtures  and  machinery,  both  for  iron  and  wood  working,  were  put  in 
the  building  fully  fitted  up  and  made  ready  for  use  in  1872  and  1873. 
It  has  been  in  full  use  in  preparing  the  wood  and  metal  work  required 
in  the  construction  of  buildings,  in  manufacturing  shop  fixtures  and 
machinery,  and  in  fabricating  stores  for  the  Army  since  1873.  The 
shops  for  leather  and  equipment  work,  and  repairs  of  small-arms,  were 
fitted  up  in  the  same  building  in  1875  and  1876. 

The  commanding  officer's  quarters  were  begun  in  1870  and  finished  in 
1871.  Prior  to  Juue,  1871,  the  walls  and  roof  of  this  building  had  been 
completed,  and  the  interior  work  was  far  advanced.  The  grading,  lay- 
ing out  of  the  grounds,  and  planting  of  young  trees  arouud  this  build- 
ing were  done  in  the  spring  of  1872. 

The  two  sets  of  officers'  quarters  c  and  d  were  built  in  1871  and  1872, 
and  the  set  b  was  built  in  1873  and  1874.  The  trees  around  these  build- 
ings and  along  the  road  in  front  of  them  were  planted  in  1873, 1874,  and 
1875.  The  trees  and  hedge  along  the  road  in  their  rear  were  planted 
in  1876. 

The  soldiers'  barracks  were  built  in  1873  and  1874.  The  trees  in 
front  of  this  building  were  planted  in  1874. 

The  post  building,  containing  the  main  guard-house,  fire-engine  house, 
and  quartermaster  and  commissary  store-houses  and  offices,  was  built 
in  1873  and  1874. 

•The  x>owder-magazine  was  built  in  1872  and  1873. 

The  pump  house,  on  the  river-bank,  in  front  of  the  row  of  officers' 
quarters,  was  built  in  1875,  and  the  steam  boiler  and  pumps  were  put 
in  it  in  the  same  year. 

One  of  the  steam-pumps  was  manufactured  in  the  arsenal  shops. 

The  post  ice-house,  shown  on  the  map,  was  built  in  1871.  The 
capacity  of  this  building  is  sufficient  for  the  probable  future  wants  of 
the  arsenal. 

The  entrance-gates  and  guard-house,  at  the  intersection  of  Kock 
Island  and  Main  avenues,  were  built  in  1875. 

The  Moline  bridge  was  built  in  1872  aud  1873,  and  a  full,  separate 
history  of  this  work  is  given  further  on  in  this  chapter. 
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The  lines  of  the  8ewer8  for  the  shops,  adjoiniDg  buildings,  streets,  and 
afeuaes,  are  shown  on  the  map.    These  sewers  were  built  in  1871. 

The  Hues  of  the  water-mains  are  also  shown  on  the  map.  These  were 
laid  at  various  times  from  1872  to  1876,  and  much  of  the  pipe  was  manu- 
factured in  the  arsenal  foundery. 

The  following  roads,  avenues,  and  streets  have  been  built  during  the 
years  from  1871  to  1876:  Main  avenue,  from  the  point  where  it  is  inter- 
sected by  Second  street,  to  the  approach  to  the  bridge  to  Davenport; 
Eoek  Island  and  Fort  Armstrong  avenues;  West  avenue,  from  Main 
avenue  nearly  to  its  south  end  ;  East  avenue ;  North  avenue ;  the  west 
half  of  South  avenue,  and  First  and  Second  streets.  These  streets  and 
avenues  are  graded,  then  covered  with  from  10  to  14  inches  of  ^nely- 
brokeu  rock,  and  then  6  inches  of  gravel.  Where  grades  require  it, 
they  have  paved  gutters  at  the  sides.  The  total  length  of  these  ave- 
iines  and  streets  built  is  3f  miles. 

The  arsenal  railroad,  from  its  junction  with  the  track  of  the  Chicago, 
Eock  Island  and  Pacific  Kailroad  to  the  prolongation  of  the  line  of 
South  avenue,  and  along  that  line  and  along  South  avenue,  and  the 
railroad  embankment  in  the  river  at  the  junction  of  the  two  tracks,  were 
bailt  in  187^.  This  is  the  only  arsenal  railroad  now  built,  except  some 
sidings  along  South  avenue. 

The  grounds  at  the  west  end  of  the  island  were  graded  and  the  trees 
there  were  planted  in  1875. 

The  trees  along  both  sides  of  Main  avenue,  from  the  entrance-gates  east- 
wanl  to  the  foot  of  the  high  grounds,  were  planted  in  1876 ;  those  around 
Shop  B  were  planted  in  1871 ;  those  around  Shop  A  in  1875,  and  those 
around  Shops  0  and  D  in  1876. 

The  road  in  front  of  the  row  of  officers'  quarters  was  built  in  1873  and 
1874,  and  the  one  in  the  rear  of  the  same  in  1876. 

The  stone  walk  along  the  front  of  the  row  of  officers'  quarters  and 
that  along  West  avenue  to  the  shops  were  laid  in  1873  and  1874.  The 
walks  along  the  east  side  of  Hock  Island  avenue  and  along  the  north 
side  of  Mam  avenne  were  laid  in  1875  and  1876. 

Besides  these,  stone  walks  have  been  laid  along  First  and  Second 
streets,  and  the  necessary  walks  in  front  of  and  around  Shops  A,  B,  C, 
and  D.  These  are  the  only  walks  that  have  been  laid.  Their  total 
length  is  3  miles. 

The  iron  fence  in  front  of  the  row  of  officers'  quarters  was  built  in 
1876. 

The  grading,  paving,  laying  of  walks,  and  similar  work  around  the 
shops  (not  noticed  here)  was  done  generally  in  the  years  in  which  the 
shops  were  finished. 

A  full  history  and  description  of  all  the  foregoing  work  is  given  in 
the  annual  reports  for  the  years  in  which  the  work  was  done,  which 
are  appended  to  this  chapter. 

The  following  is  a  statement  of  all  the  appropriations  and  expendi- 
tures for  the  arsenal  from  1871  to  1876,  during  which  time  the  fore- 
going work  was  performed : 
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Funds  appropriaitd  foVf  received,  and  expended  at  Rock  Island  arsenal  from  June  1, 1871, 

to  December  31, 1876. 


« 

a 
o 

be 

B 

•5 

a 
« 


^ 


1872 

1873 

1874 

1875...., 

1878 

ToDei\31,1877 


Acts  of  ConizTeag  ap- 


pro? 


ed—* 


March  3, 1R71 
Jane  10.  1872. 
March  3, 1873 
Jane  23, 1874 . 
March  3. 1875 
Joly31,ie76. 


Amnnnt  on  hand  May  31, 
1871 


Total 


i 

at 
X 

£ 


0 
p 

2 

a 


$ft88,000  00 
752,  (KM)  CO 
554,  It  0  OO 

400,  ino  00 

309.  500  00 
136,000  00 


3,  839, 750  00 


Amoonta  received. 


it 

I?  CO 


#688, 000  00 
771,690  43 
574, 100  00 
444, 150  00 
275.500  00 
108,000  00 


ii 

9 

i 

3 

e 

C8 

g 
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>t 

Ph 

n 

$151  50  $1,3.13  32 
1, 143  25 


2,  861, 440  43     151  50 


2,496  57 


i 


3 

H 


1689.504  » 
772,833  68 
574. 100  00 
444.  l.'iO  00 
275,  ."iOO  00 
108,000  00 


2,8H4.088  SO 
99.130  69 


i,  963,219  19 


*  The  several  acts  of  Congress  referred  to  here  are  copied  in  Appendix  F  to  this  chapter. 


s 

a 


li 


Jane  1  to  Jane 

30,1871 

1872 

1873 

1874 

1875 

1876 

To  Dec.  31, 1876 


Dishnrsements 
do 


.do 
do 
do 
do 
do 


Amonnt  on  hand  Decem- 
ber 31,1876 


Ontstanding      indebted- 
ness December  31, 1876 


Oatatanding  indebted- 
ness incnrred  prior  to 
Jnne  1,  1871.  and  paid 
after  that  date,  to  be 
deducted 

Total  cost  of  work 
done  from  June  1, 
1871.  to  December 
31,1876 


Expenditures. 


o  a  4 

O   •   A 

OOF 


$!A,  379  70 
472,  908  51 
624,  498  65 
546, 187  89 
411.272  78 
247. 289  94 
119,217  83 


2, 475, 755  30 


12, 097  05 


2, 487, 852  35 


29,899  11 


2, 457, 953  24 


M  ft 


O  hi 


$15. 965  08 

180,136  19  j 

106, 619  59  $2, 730  73 

11,945  05  4,072  06 

21, 629  39  16,  488  55 

10.511  50  29.8^  62 

4,  404  67  8, 8.22  55 


351,211  47 


351,211  47 


3.000  00 


348, 211  47 


61, 999  51 


1, 345  23 


63,344  74 


63, 344  74 


9   • 

III 


a 


$151  50 

30,  '666  66 


o 
H 


$70, 344  79 
65:i.I96  20 
733. 848  97 
592,205  <« 
449.390  7^ 
287,687  06 
13'J,  445  05 


30,151  50  |2. 919. 117  78 


44,101  41 
|2, 963, 219  19 


13,442  28 


2.902,408  56 


32,899  11 


2,869.509  45 
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Becapitulation  of  cost  of  work  done  at  Rock  Island  arsenal  from  1663  to  187(). 


Taier  Major  Kinfrnbary 
I'nier  General  Rcxlman. 
[J  ider  Ma jor  Flagler    .. 

Total 


CnnstrnctiOD 

of  buildings 

and  other 

arseDal  work. 


$231. 384  7-2 
1,855,455  63 
2,  457. 953  34 


4, 544, 793  58 


Rock  Islaod 
water-power. 


$440. 506  35 
348.211  47 


788,717  82 


Rock  Island 
bridge. 


46,664  33 
63,344  74 


Total. 


$231,384  72 
2,  :«02, 626  :« 
2, 869,  509  45 


75, 009  OT      5,  403. 520  47 


PaperSn  correspondence^  and  facts  relating  to  the  foregoing  trorJcy  which  have 
not  been  included  in  annual  reports ;  explanation  of  map  on  Plate  VI; 
sites  and  plans  adopted  for  various  buildings  shown  tlierenn^  and  other 
history  of  Rock  Island  arsenal  between  June,  1871,  and  December j  187G. 

POWDER-MAGAZINE. 

There  is  shown  on  the  map  on  Plate  VI  only  one  complete  m<a^azine. 
Cbis  18  the»oiie  built  in  1872  and  1873.  The  site  of  this  building  was 
^elected  while  theChief  of  Ordnance  (General  Dyer)  was  at  the  arsenal 
n  Octcber,  1871,  and  its  location  is  ))art  of  a  general  plan  for  other 
nagaziues  and  laboratory-buildings,  which  was  fully  discussed  and 
ipproved  by  the  Chief  of  Ordnance  at  that  time. 

There  are  shown,  near  the  completed  magazine,  two  other  similar 
nagazines.  These  and  the  one  built  are  intended  for  the  storage  of 
ixed  ammunition  only,  and  as  many  can  and  should  be  erected  at  this 
Miint  as  the  wants  of  the  arsenal  may  demand.  It  is  thought  that  two 
nore  like  the  on^  already  built  will  be  sufficient.  From  these  maga- 
:iDes  a  road  is  already  built  northward  to  Main  avenue,  and  where  this 
oad  crosses  the  arsenal  railroad  a  side  track  is  to  be  provided  where 
»rs  can  be  loaded  with  ammunition. 

On  a  high  ridge  of  ground  near  the  south  end  of  West  avenue  is 
ibown  site  for  the  laboratories.    These  are  to  be  connected  with  the 
iminuuitionmagazines  by  a  good  road  separated  from  the  other  busi- 
ifss  of  the  arsenal.    None  of  the  laboratories  have  been  built;  but 
here  are  now  at  this  point  two  temporary  wooden  buildings,  erected  in 
1874,  in  which  the  limited  amount  of  laboratory- work  required  at  the 
irsenai  thus  far  has  been  performed.    The  laboratory-buildings  should 
i)e  light  wooden  structures  with  iron  frames,  like  those  at  the  Frankfort 
arsenal,  and  of  such  capacity  and  number  as  the  wants  of  the  arsenal 
shall  demand.    They  would  be  used  for  fixing  ammunition  only,  and  the 
Vunited  amount  of  power  required  can  be  supplied    by  one  wire-rope 
runniuj;  from  the  upper  story  of  Shop  A.    The  artillery  projectiles  are 
tobe  <ast  in  the  arsenal  fjundery,  (Shop  F,)  and  the  projectiles,  bullets, 
cartridge-cases,  and  other  materials  required  at  the  laboratories  (except 
pow(l(*r  and  fuses)  are  to  be  prepared  in  Shop  A  and  hauled  to  the  lab- 
oratories via  West  avenue. 

.  ^^  is  not  intended  that  any  considerable  amount  of  powder  will  ever 

<je  stored  at  the  arsenal.    Safety  demands  that  it  should  be  stored  at 

.^  Powder-defK)t.      There  are  shown   two  small   powder  magazines, 

/oe-   ^^  separated  from  the  other  buildings  anU  from  each  other,  and 

^^^tecj  ill  oj)en  spaces  in  the  woods  on  the  high  ground  south  of  Main 

<?nue  toward  the  east  end  of  the  island.    The  estimated  capacity 

^/le  *^*'  for  these  magazines  is  about  1,2(K)  barrel^  each.    At  times 

^  the  arsenal  is  in  fall  operation  it  should  be  supplied  with  a  powder- 
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barg:e  of  about  1,000  barrels  capacity,  manned  or  guarded  by  a  detacli- 
nient  of  enlisted  men,  to  be  towed  between  the  powder-depot  near  Saint 
Louis  and  the  excellent  landing  on  Benbam's  Island,  near  the  east  end 
of  the  island,  (see  map  on  Plate  VI,)  and  from  there  the  cargoes  to  be 
hauled  to  the  powder-magazines.  Powder  received  in  cars  would  l>6 
run  to  a  siding  east  of  East  avenue,  and  from  there  hauled  to  the  mag- 
azines. The  powder  would  be  hauled  from  the  magazines  to  the  labo- 
ratories in  covered  carts  via  the  road  along  the  south  shore  of  the 
island. 

These  plans  embrace  full  facilities  for  all  the  laboratory-w^ork  that 
can  ever  be  required,  prevent  the  necessity  for  hauling  or  handling  any 
powder  in  the  vicinity  of  the  important  buildings,  and  locate  all  the 
buildings  with  the  utmost  convenience  compatible  with  the  necessary 
safetv. 

This  general  plan  was  examined  and  approved  by  the  Chief  of  Ord- 
nance, in  connection  with  the  selection  of  a  site  for  the  one  magazine 
to  be  built,  while  he  was  at  the  arsenal  in  the  fall  of  1871.  It  has  been 
shown  on  most  of  the  maps  at  the  arsenal  made  since  that  time:  but^ 
as  it  has  never  been  the  subject  of  any  official  correspondence,  it  is 
deemed  important  that  it  should  be  explained  and  recorded  here. 

• 

SITE  SELECTED  FOR  SUBALTERN  OFFICERS'  QUARTERS. 

The  site  selected  for  these  buildings  is  shown  on  the  map  on  Plate  Vt 
The  six  buildings  between  East  and  West  avenues  are  placed  in  pairs, 
with  wide  intervals  between  the  pairs,  in  order  that,  if  the  wnnts  of  the 
arsenal  should  in  the  future  demand  it,  additional  quarters  may  be 
placed  in  these  intervals.  It  was  thought  that  the  line  was  long  enough 
to  furnish  room  for  all  the  quarters  that  might  over  be  required.* 

It  will  be  observed  that  this  row  of  quarters  is  not  parallel  or  per^ 
pendicular  to  any  of  the  other  lines  of  construction  followed  at  the 
arsenal. 

I  have  never  known  what  were  General  Eodman's  plans  respecting 
sites  for  the  quarters.  When  the  sites  for  the  shoi>s  were  fixed  it  was 
intended  that  the  officers'  quarters  should  be  placed  fronting  West 
avenue,  in  a  row  along  the  east  side  of  that  avenue;  and  I  do  not  know 
that  he  changed  his  views  respecting  this.  During  General  Hodmau's  ill- 
ness in  the  spring  of  1871  Captain  Comly,  while  in  charge  of  the  arsenal, 
prepared  plans  for  two  sets  of  quarters,  and  sent  them  to  the  Ordnance 
Office,  and  recommended  that  they  be  placed  nearly  on  the  ground 
subsequently  selected,  brtt  on  a  line  perpendicular  to  West  avenue. 
The  Chief  of  Ordnance,  Brig.  Gen.  A.  B.  Dyer,  did  not  object  to  the  site 
but  thought  that,  if  it  were  selected,  the  buildings  should  be  placed  in  a 
row  perpendicular  to  TVest  avenue.  When  I  was  assigned  to  the  com- 
mand of  the  arsenal  the  site  had  not  yet  been  selected.  The  one  fiually 
chosen,  on  the  cre^t  of  the  high  ground  fronting  and  overlooking  the 
river,  was  certainly  the  best  and  most  suitable  one.  The  line  of  the 
crest  of  this  high  ground  is  not  perpendicular  to  the  avenues;  and  if  a 
perpendicular  line  had  been  followed,  (which  in  some  respects  was  very 
desirable,)  it  would  have  thrown  the  buildings  at  one  end  of  the  line 
down  into  the  bottom  land,  or  those  at  the  other  end  back  behind  the 
high  ground,  cutting  them  off  from  a  view  of  the  river.  This  matter 
was  the  subject  of  a  good  deal  of  discussion.    The  approval  of  the 

'^  If  the  arsenal  were  completed  and  necetmity  should  compel  its  use  to  ilt»  full 
capacity,  I  believe  tha't  the  operations  would  be  of  such  magnitude  as  to  demand  the 
services  of  from  fifteen  to  twenty  officers. 
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Chief  of  Ordnance  of  the  site  where  the  quarters  are  now  built  was 
fiually  obtained  while  I  was  in  Washington  in  June,  1871.  The  plan 
followed  in  locating  the  quarters  was  to  select  the  best  sights  along  the 
crest  of  the  high  ground,  and  leave  the  road,  which  would  have  to  be 
built  along  the.r  front,  to  follow  the  curves  thus  determined. 

soldiers'  barrages. 

This  building  is  shown  upon  the  map.     Its  sight  was  not  fixed  until 

an  appropriation  for  the  erection  of  the  building  had  been  made  by 

Congress  in  the  summer  of  1872.    Following  is  some  correspondence  on 

the  subject,  and  the  approval  of  the  plans  and  site  by  the  Chief  of  Ord- 

nance : 

Bock  Island  Arsenal,  Illinois, 

Jane  29, 1872. 

The  Chikp  of  Ordnance, 

U,  S,  Army  J  Washingtonf  D,  C, : 

Sir  :  I  have  the  honor  to  transmit  herewith  drawings  showinji;  plans  for  work  at  this 
anenal  during  the  cominfr  season. 

It  is  proposed  to  huild  tbe  barracks  of  rongh  range  rubble-stone  work,  with  rongh 
ashlar  pilasters  and  cnt  architrave,  frieze,  and  cornice,  making  the  exterior  architecture 
[conform  exactly  to  that  of  the  shops  already  built,  except  that  it  will  be  much  le^s 
iiiaRAive  and  expensive,  and  conform  better  to  the  dimensions  and  character  of  the 
building.  The  rubble  walls  will  be  like  those  of  the  subaltern  officers'  quarters,  shown 
t<i  the  Chief  of  Ordnance  last  fall,  and  approved  by  him.  The  barracks,  if  filled, 
woald  accommodate  180  men,  and  will  contain  laundress-quarters,  laundry,  mess-room, 
kitchen,  bakery,  wash-rooms,  and  heating- furnaces.  The  building  is  to  be  fire-proof" 
t4)  the  same  extent  as  the  shops.  The  site  selected  for  this  building,  and  its  location 
with  refereixce  to  other  post  buildings  erected  and  proponed,  is  shown  on  one  of  the 
sheets.  Mnch  careful  study  has  been  given  to  the  selection  of  a  site  for  this  building, 
and  it  is  believed  that  the  one  selected  gives  all  the  advantages  and  fewer  disadvan- 
Uges  than  any  other  that  can  be  obtained.  It  is  the  only  one  thtlt  affords  a connecto^l 
plan  for  all  the  post  buildings,  and  this  one  gives  excellent  ground  and  a  beautiful  site 
for  the  building.  The  sight  fixed  upon  for  the  officers'  quarters  almost  necessitates  the 
location  of  the  barracks  on  tbe  site  proposed  in  tbe  drawing. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Captain  of  Ordnance,  Commanding. 

lo  which  the  following  answer  was  received  : 

Ordnance  Office,  War  Department, 

Washington,  July  11,  1872. 
Commanding  Officer, 

Rock  Island  Arsenal: 

Sir:  Your  letter  of  the  29th  ill  to.,  with  drawings  of  projected  improvements  at 
your  post,  has  been  received. 
Tbe  plans  have  been  approved  and  are  returned  to  you  by  express. 
Vou  will  make  tracings  of  them  for  your  files  and  return  the  originals  to  this  office. 

Kespectfully,  your  obedt.  servant, 
By  order  of  Chief  of  Ordnance.  S.  V.  BENfiT, 

Major  of  Ordnance. 

The  sites  selected  for  the  hospital  and  other  buildings  referred  to 
above  are  shown  on  the  map.  When  the  plans  for  the  barracks  were 
msule  and  its  sight  selected  I  was  preparing  plans  and  an  estimate  for 
a  pbst-buildtng,  to  contain  a  fire-engine  house,  main  guardhouse,  and 
commissary  and  quartermasters  store-houses  and  offices,  and  in  connec- 
tion with  the  plans  for  the  barracks,  the  site  selected  for  this  building 
was  north  of  the  barracks,  on  the  same  avenue,  at  the  point  marked 
"Z  "  on  the  map.  (This  is  one  of  the  buildings  referred  to  in  my  letter 
of  Jane  29,  copied  above.)  In  the  following  year,  when  an  appropria- 
tion liad  been  obtained  and  the  building  was  to  be  erected,  another  site 
for  it  was  selected  by  direction  of  the  Chief  of  Ordnance. 
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POST  BUILDINO,  CONTAINING  FIRE-ENGINE  HOUSE,  MAIN  GUARD- 
HOUSE, AND  COMMISSARY  AND  QUARTERMASTER'S  STORE  HOUSES 
AND  OFFICES. 

Following  is  the  correspondence  respecting  the  site  and  plans  for  this 
building : 

Ordnance  Office,  War  Department, 

Washington,  April  1, 1873. 

Commanding  Officer,  Bock  Island  Arsenal ^  III,: 

Sir:  I  iDclose  General  Order  No.  40,  Adjutant-Generars  Office,  of  1873,  showing  tb« 
appropriations  made  by  CongreHS  fur  Rock  Island  arneual  daring  the  fiscal  year  end- 
ing June  30,  1874.  It  is  very  desirable  that  plans  and  specifications  f<»r  the  buildiujEH 
to  be  erected  and  work  to  be  done  under  these  appropriations  be  submitted  to  this 
Office  as  early  as  the  loth  of  May  next,  especially  in  the  case  of  the  new  gnard-hon»e. 
The  location  of  the  guard-house  will  be  noted  on  a  sketch  of  the  grounds,  witfai  the 
reasons  therefor. 

In  the  opinion  of  this  bnreau,  the  gnard-house  should  be  placed  on  M>tin  avenue 
between  the  shops  and  the  Rook  Island  bridge  eon neoiing  Rock  Island  and  Davenport, 
and  you  will  please  select  a  site  for  it  accordingly,  and  give  your  viewafor  and  against 
such  a  location. 

Respectfully,  your  obedient  servant, 

By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENfiT, 

Major  of  Ordnanee, 

(Note. — ^The  actingf  Chief  of  Ordnance  had  said  to  me  while  I  was  in 
Washington  during  the  preceding  winter,  and  while  discussing  some 
plans  and  maps  of  the  arsenal,  that  he  thought  thiH  building  ought  to 
be  placed  somewhere  on  Main  avenue,  west  of  West  avenue,  instead  of 
at  the  place  which  was  selected  and  shown  on  the  map.) 

Rock  Island  Arsknal,  Iltjs., 

Idas  17,  1873. 
The  Chief  of  Ordnance, 

U,  S,  Army,  Washingionf  D.  C. : 

Sir:  I  have  the  honor  to  transmit  herewith  for  your  action  the  following  plans  and 
drawin^^s  of  bnildinji^s  to  be  erected  out  of  appropriation  for  this  arsenal,  for  the  year 
beginning  July  1,  1^3. 

Plans  and  elevation  of  a  buildinfi^  to  contain  fire-enj^ne  lioase,  fi^nard-honsp.  and 
prison -rooms,  and  qnartermaster's  and  commissary's  offices  and  store-houses.  These 
sheets  are  numbered  381,382,  and  383. 

Plat  showing  proposed  location  of  this  bnilding,  numbered  384. 

The  fire-engine  house,  guard-house,  and  commissary's  and  qnartermaster's  store- 
house and  offices'are  all  placed  in  one  l>uilding,  for  economy,  convenience,  and  appear- 
ance. 

The  convenience  or  rather  advantages  arising  from  having  the  guard-honse  and 
engine-house  in  the  same  building,  or  very  near  each  other,  are  generally  well  under- 
stood. Beside  the  economy  which  ordinarily  attends  combining  several  small  bnild- 
ings  in  one,  the  economy  in  this  case  is  much  more  important.  We  get  good  and  suffi- 
cient quartermaster's  and  commissary's  Htore-rooms  with  little  expense,  and  save  greatly 
in  expensive  external  walls  for  all  the  buildings.  The  building  must  be  of  stone,  and 
accord  in  architecture  with  the  other  arsenal  buildings,  or  the  appearance,  harmony, 
and  character  for  permanance  of  the  arsenal  will  be  destroyed.  This  architecture,  in 
stone,  is  expensive.  Hy  combining  the  buildings,  nearly  one-third  of  the  external  wall 
is  saved,  and,  in  this  respect  alone,  more  than  one-fifth  of  the  total  cost  is  saved. 
This  is  important,  as  the  amount  appropriated  is  sntall.  Also,  a  better  building  is 
obtained,  and  the  cost  of  care  and  preservation  is  reduced.  If  the  buildirjgs  were  sep- 
arate, only  small  and  mihii^htly  buildings  could  be  produced,  inconsistent  with  the 
character  of  the  arsenal.  Hy  combining  them,  an  important  and  sightly  bnilding  can 
be  produced, adding  mncb  to  the  appearance  of  the  arsenal.  Thtse  reasons  have  lieen 
stated  at  length,  as  they  affect  considerably  the  determination  of  a  site  for  the  build- 
ing. It  is  proposed  to  locate  the  bnilding  at  the  point  marked  '*  H,"  on  the  accompany- 
ing plat.  The  only  reason  for  selecting  this  site  is  that  convenience  demands  it.  The 
letter  of  the  Chief  of  Ordnance,  dated  April  1,  1873,  states:  **  In  the  opinion  of  this 
bureau  the  guard-house  should  be  placed  on  Main  avenue,  between  the  shops  and  the 
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Eock  Island  bridge  connecting;  Rock  Island  and  Davenport,  and  yon  will  please  select 
a  site  for  it  accordingly,  and  give  yonr  views  for  and  against  such  a  location.'' 

The  accompanying  map  shows  also  the  location  of  the  barracks  and  stables.  The 
efficient  service  of  the  fire-engine  requires  that  it  be  kept  near  to  both  the  barracks 
lod  the  stables.  The  site  proposed  is  in  harmony  with  the  arrangement  of  other 
buildings,  and  is  the  only  suitable  site  that  is  near  enough  to  the  buildini^^  mentioned. 

The  detachment  of  ordnance,  and  the  horses  for  hauling  the  engine,  are  required 
for  the  service  of  the  engine.  If  the  engine-house  is  too  far  from  the  barracks  and 
itablea,  the  valae  of  the  engine  is  always  diminished,  and  would  sometimes  be  entirely 
destroyed.  The  inconvenience  arising  from  widely  separating  the  barracks  and  guard- 
koase  is  as  apparent,  thongh  not  so  important. 

An  important  part  of  the  duty  of  the  gnard  is  to  maintain  order  and  dicipline  in 
the  barracks.  From  the  site  proposed  this  can  be  done  by  the  main  guards.  From 
any  other  available  site  a  separate  gnard,  of  a  non-commissioned  officer  and  three  men, 
voald  generally  have  to  be  kept  at  the  barracks. 

For  convenience  in  feeding  the  guard  and  prisoners,  the  easy  arrest  and  confine- 
ment of  men,  and  the  supervision  of  the  officer  of  the  da}',  when  not  required  to  stay 
tt  night  at  the  guard-bouse,  makes  it  desirable  and  important  that  the  buildings 
dioold  be  near  the  barracks. 

Many  of  the  same  reasons  for  placing  the  building  near  the  barracks  hold  good 
io  respect  to  the  commissary  and  quartermaster's  t* tore-houses. 

If  the  Department  still  desires  that  the  building  be  placed  on  Main  avenue,  be- 
tween the  shops  and  the  city  of  Rock  Island,  the  best  8*te  for  it.  aud  the  only  one 
loitable,  is  the  one  marked  *'  C."  This  site  is  about  2,500  feet. — nearly  |  mile — farther 
from  the  barracks  aud  stable  than  the  other  one  proposed.  The  only  objection  to  it  is 
its  great  inconvenience.  If  it  were  selected,  I  think  that  then  the  office  ought  cer- 
tainly to  be  located  at  the  point  marked  **  F."  The  only  advantage  of  this  arrange- 
ment  wonld  be  that  the  symmetry  of  arrangement  of  bnildings  aud  good  appearance 
of  the  arsenal  wonld  be  thereby  greatly  promoted,  aud  on  this  account  it  would  be 
very  gratifying  to  me  to  build  accordingly.  The  inconvenience  of  the  arrangement  is, 
however,  so  considerable  that  I  am  nn willing  to  recommend  it.  It  is  presumed  that  a 
principal  reason  for  recommending  that  the  building  be  placed  between  the  shops  and 
the  Rock  Island  bridge  is  because  it  is  generally  advisable  that  the  guard-house  be 
between  the  entrance  and  the  other  arsenal  buildings.  This  reason  does  not  hold 
good  in  this  case. 

There  are  three  "principal  approaches  to  the  arsenal,  viz,  via  the  bridges  from  MoUne, 
Rock  Island,  and  Davenport,  and  there  will  be.  eventually,  anoth»ir,-  fratn  the  wharf. 
When  visitors  have  crossed  there,  there  are  a  great  many  roads  open  to  them,  and  they 
approach  the  shops  and  other  buildings  from  all  directions,  and  by  as  many  as  a  dozen 
ditferent  roads,  streets,  and  avenues.  Only  loaded  teams  are  confined  to  the  avenues. 
The  main  guard-house  must  be  located  near  th-f  principal  buildings,  and  not  ouly  fur- 
nish sentinels  for  the  buildings  and  grounds  adjacent,  but,  at  times,  watchmen  and  de- 
tached guards  for  distant  parts  of  the  island.  The  use  of  the  lower  end  of  the  island 
by  the  pablic  renders  it  necessary  that  a  fence  be  built  along  the  east  side  of  Rock 
Island  avenne  to  Main  avenue,  and  thenoe  directly  to  the  river  bank,  as  shown  by  a 
red  dotted  line  on  the  map,  with  entrance-g-ites  where  it  crosses  Main  avenue.  All 
persons  approaching  from  Rock  Island  and  Davenport  must  then  pass  through  these 
gates.  It  was  partly  for  this  purpose  that  Main,  Fort  Armstrong,  and  Rock  I-^land 
avenues  were  planned  as  they  are,  and  thi^  plan  was  approved  last  year.  A  small  en- 
trance gnard-honse,  marked  ***K,"  should  then  be  placed  at  the  gates,  with  two  rooms 
ior  temporary  confinement  of  persons  arres'ed  in  the  enforcement  of  regulations  of  the 
bridges.  At  this  guard-house  would  be  kept  a  guard  of  one  non-commissioned  officer 
and  three  men. 

1  have  endeavored  to  state  fully  and  carefully  everything  relating  to  this  subject, 
aud  particularly  to  state  fully  every  objection  to  the  site  for  guard-house,  dec,  sug- 
gested iu  your  letter,  in  order  that,  if  my  judgment  is  not  concurred  in,  you  may  be 
sure  that  no  objections  with  which  you  are  unacquainted  will  appear  hereafter. 

Respecting  the  building  itself.  I  have  to  state  that  it  has  been  planned  with  refer- 
ence to  the  future  of  the  arsenal.  In  the  futnro,  and  particularly  in  time  of  war,  a 
garrison  of  200  men  will  probably  be  kept  at  the  arsenal.  The  barracks  have  been 
bnilt  for  that  number  of  men.  At  such  times  the  main  guard  would  be  a  large  one, 
and  the  officer  of  the  day  or  guard  would  be  requirtMl  to  spend  the  night  at  the  guard- 
honse,  and  a  room  has  been  provided  for  that  purpose. 

The  walls  of  the  building  are  to  be  of  stone,  heavy  range  rubble,  with  cut-stone 
Motablatnre,  caps,  sills,  water-table,  and  jamb-stones.  The  pilasters  are  to  be  of  ashlar. 
The  architecture  is  very  nearly  the  same  as  that  of  the  shops,  though  I  have  been 
forced  to  reduce  greatly  the  cornice  and  architrave,  and  expense  in  other  parts  of  the 
building,  to  bring  its  cost  within  the  appropriation. 

A  cellar  (not  shown  in  the  drawings)  for  commissary-stores  is  to  be  placed  under  the 
comiuissary  and  qoartermaster's  wing  of  the  boilding. 
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The  prison-rooms  are  to  be  warmed  by  warm  air  from  the  guard-room  paseing 
through  a  grating  near  the  ceiling,  and  ventilators  communicating  with  flues  in  the 
chimoey  carry  cold  and  foi^l  air  from  the  floors.  A  cross-section  and  elevation  of  prison  - 
rooms  is  inclosed.  I  have  taken  some  pains  to  carry  the  chimney-flues  up  in  the  walls 
of  the  hose-towers,  to  increase  the  circulation  of  air  through  the  towers  and  to  afl'ord 
warmth  to  aid  in  thawing  ice  ofl*  hose  in  winter. 
Very  respectfully,  your  obedt.  servant, 

D.  W.  FLAGLER, 
Captain  of  Ordnance ^  Bvt,  Lieut.  Colonel ^  U.  S,  J.,  Commanding. 

For  drawings  transmitted,  see  Nos.  381,  382,  383,  and  334,  Ordnance 
Oftice  and  Rock  Island  files. 
Tlie  following  reply  was  received  thereto : 

Ordnance  Office,  War  Department, 

WashingloHf  July  3,  1873. 

COMMANDINCf   OFFICER, 

Jiock  Island  Araenaly  Rock  Island^  Ills. : 

Sir:  I  am  instructed  by  the  Chief  of  Ordnance  to  inform  you  that  the  Secretary  of 
War  has  approved  the  plans  for  the  new  guard  and  engine  house  as  fiubuiir.ted  by  you, 
but  directs  that  they  shall  be  so  moditied  as  to  place  ou  the  first  floor  a  bath-room  and 
water-closet  for  the  use  of  the  guard  and  prisoners ;  a  water-closet  for  the  use  of  the 
watchmen  and  men  employed  for  the  service  of  the  steam-engine ;  hoisting  and  heat- 
ing apparatus  complete,  (for  which  you  do  not  seem  to  have  estimated  ;)  a  water-closet 
ou  the  2i\  tloor  for  the  use  of  officers ;  and  gas-pipes  to  be  put  in  the  walls  to  which 
fixtures  can  hereafter  be  attached. 

The  appropriation  of  $27,5U0  must  not  lie  exceeded  in  making  thebnilding  thus  com- 
plete. The  building  will  be  located  on  the  Main  avenue  at  a  point  designated  on  the 
tracing  of  the  arsenal  (marked  ^*Rock  Island  Arsenal,  No.  384^')  sent  with  your  letter 
of  May  17,  1873,a8*^C." 

The  approved  plans  herewith  returned  to  you  will  be  sent  back  to  this  office  as  soon 
as  tracings  thereof  have  been  made  by  yon. 
Respectfully,  your  obedient  servant, 

S.  C.  LYFORD, 
Capt.  of  OtxtnancCf  Principal  Assistant. 

The  following  reply  thereto  was  sent: 

Rock  Island  Arsenal,  Ii.t^., 

July  12,  1873. 
The  Chief  of  Ordnance, 

U.  S.  Armyy  Washington,  D,  C. : 

Sir:  I  have  the  honor  to  return  herewith  drawings  of  a  new  fire-engine  honse, 
guard-house,  and  commissary  and  quartermaster's  offices  and  store-houses,  to  be  built 
at  this  arsenal,  with  arrangement  aud  location  of  bath-room  and  water-closets  marked 
thereon. 

The  heating-apparatus  designed  for  this  building  consists  of  large  coal-stoves,  to  be 
taken  from  tempurary  buildings  no  longer  required.  The  arrangement  of  smoke-fines, 
chimneys,  and  ventilators  is  shown  on  drawings,  and  meutioned  in  my  letter  of  May 
17,  1873.    Estimates  for  these  are  included  in  brick-work. 

An  estimate  for  sewer  aud  water  pipe  to  this  building,  rendered  necessary  by  the  in- 
troduction of  water-closets,  will  be  included  in  annual  estimate  for  next  year. 

Water-pipes,  to  be  safe  from  frost,  must,  at  this  poQt,  be  laid  six  feet  under  ground. 
The  excavation  is  nearly  all  in  rock,  and  extensive. 

Alterations  in  red  ink,  showing  location  of  bath-room,  water-closets,  sink,  and  sewer- 
pipe,  were  made  July  11,  1873,  authorized  by  letter  of  Chief  of  Ordnance,  dated  Jnly 
3,  lti73. 

Very  respectfully,  your  obedt.  servant, 

D.  W.   FLAGLER, 
Captain  of  Ordnance,  Bvt.  Lieut.  Col.,  U.  S,  A.,  Comdg, 

The  walls  of  this  building  and  of  one  of  the  sets  of  subaltern  officers' 
quarters  (marked  '*6^on  map)  are  built  of  stone  obtained  from  quarries 
at  Anamosa,  Iowa.  The  stone  is  excellent  in  quality,  durability,  and 
appearance;  but  the  capacity  of  the  quarries  at  Anamosa  and  facilities 
for  transportation  were  rather  limited  at  the  time  these  buildings  were 
erected,  and  much  difficulty  was  experienced  in  procuring  the  stone  as 
rapidly  as  required. 
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The  contract  for  the  rubble  and  pilaster  blocks  was  awarded  to  Mar- 
tin Heisey,  of  Aoamosa,  Iowa.  The  quarry  from  which  the  stone  was 
taken  is  known  as  the  Iowa  State  quarries.  The  stone  was  quarried  by 
the  convicts  confined  in  the  penitentiary  at  Anamosa.  The  price  of  the 
stone  delivered  on  cars  at  the  arsenal  was  98  per  cubic  yard. 

The  diniensiouatone  was  ordered  from  J.  A.  Grau,  of  Anamosa,  Iowa. 

The  price  was  $12.40  per  cubic  yard  delivered  on  cars  at  the  arsenal. 
Both  of  the  contractors  were  slow  in  furnishing  the  stone  of  the  quality 
and  in  quantities  as  agreed  upon.  They  had  considerable  difficulty  in 
obtaining  transportation,  and  when  obtained  it  was  very  costly.  When 
the  contracts  were  first  made,  the  Davenport  and  Saint  Paul  Railroad 
Company  had  an  arrangement  with  the  Chicago,  Hock  Island  and  Pacific 
Railroad  Company,  by  which  the  cars  of  the  former  were  run  to  Daven- 
port over  the  track  of  the  latter  road  from  a  point  a  few  miles  from 
Davenport ;  but  before  all  the  stone  was  delivered  the  connection  be- 
tween the  two  roads  was  broken  up,  and  the  Davenport  and  Saint  Paul 
Railroad  Company  ran  its  trains  to  a  station  called  Duck  Creek,  about 
five  miles  from  the  arsenal,  and  from  this  time  all  stone  was  transported 
by  teams  from  the  terminus  of  the  road  to  the  arsenal.  This  arrange- 
ment was  expensive  and  unsatisfactory.  The  contractors  claim  that 
they  lost  money.  It  is  highly  probable  that  they  did  not  make  any 
profit.  A  man  had  to  be  kept  constantly  at  the  quarries  to  inspect  the 
stone  and  urge  shipments. 

THE     ARSENAL    RAILROADS,    MAIN,    ROCK    ISLAND^    AND    FORT    ARM- 
STRONG   AVENUES. 

The  plans  for  these  were  made  in  the  winter  of  1S71  and  1872,  and 
were  approved  by  the  Chief  of  Ordnance  while  I  was  in  Washington 
during  the  same  winter.  As  these  plans  were  explained  and  discussed 
verbally  only,  there  is  nothing  on  record  respecting  them  except  the 
map.  (The  only  part  of  Main  avenue  referred  to  here  is  the  part  lying 
west  of  the  arsenal  shops.  The  part  lying  east  of  the  shops  was  built 
aome  years  before.) 

I  do  not  know  and  do  not  think  that  any  location  for  Main  avenue  or 
the  arsenal  railroad  had  been  definitely  fixed  upon  prior  to  this  time.  I 
found  at  the  arsenal  several^ maps  on  which  the  avenue,  or  more  gener- 
ally only  the  eastern  pare  of  it,  was  located  in  dilterent  ])lHce8.  The 
timber  had  been  cut  away  and  some  work  done  on  one  of  these  routes, 
but  when  it  became  necessary  to  connect  this  route  with  plans  for  the 
railroad  and  avenues  to  the  bridges  to  Rock  Island  and  Davenport,  it 
was  nearly  impracticable.  The  route  for  the  arsenal  railroad,  shown  on 
the  old  map,  was  to  have  it  curve  to  the  north  and  connect  with  the 
track  of  the  Chicago,  Rock  Island  and  Pacific  Railroad  near  the  end  of 
the  bridge  over  the  main  channel.  The  objections  to  this  plan  were 
serious.  Most  of  the  railroad  business  with  the  arsenal  is  from  the 
south  or  Illinois  side.  Trains  from  the  Illinois  side  would  have  to  run 
over  the  switch,  stop  and  back,  to  get  on  to  the  arsenal  track;  and 
this  8toi>ping  and  backing  would  be  over  the  island  approach  to  the 
bridge,  on  the  bridge,  and,  worst  of  all,  on  the  draw  of  the  bridge. 
For  safety  as  well  as  convenience,  it  was  necessary  to  avoid  this. 
Careful  surveys*  were  made  to  ascertain  whether  the  switch  might  be 
placed  far  enough  south  of  the  end  of  the  bridge  and  draw  to  leave  room 
for  trains  to  get  on  the  arsenal  track  without  running  onto  the  draw. 

•These  unrveys,  and  the  other  surveys  required  for  the  railroad  an<l  avenues,  were 
made  by  Lieut.  Charles  Shaler,  Ordnance  department,  and  I  am  much  indebted  to 
this  officer  for  assistance  in  makini;  plans  for  this  work. 
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This  was  hardly  practicable,  and  Id  any  case  gave  a  sbarp  carve  to  th 
railroad,  and  threw  the  track  far  over  into  the  low  ground  near  the  scut 
channel.  It  also  cut  off  all  practicable  routes  for  an  avenue  to  Hoc 
lalaud  City,  except  the  long  route  around  by  Fort  Armstrong  past  th 
entrance  to  the  bridge  to  Davenport.  By  turning  the  switch  the  othe 
way,  as  it  is  now  built,  a  heavy  additional  expense  had  to  be  incurre 
for  building  the  railroad-embankment  into  the  south  channel,  but  aL 
the  difficulties  described  above  were  avoided.  The  railroad  was  broagh 
by  an  easy  curve  to  the  prolonged  line  of  South  avenue  and  located  o 
that  line.  The  most  important  consideration  was,  that  this  arrangemen. 
))ermitted  the  extensiou  of  Main  avenue  in  a  straight  line  down  throng 
the  island  without  any  railroad-crossings,  gave  an  excellent  and.eas 
avenue  to  Rock  Island, also  without  railroad  crossing;  made  both  tbes 
avenues  the  handsome  addition  to  the  arsenal  that  they  are,  and  gav 
a  line  and  rather  imposing  view  up  Main  avenue  from  the  cars  on  th 
Chicago,  Rock  Island  and  Pacific  Railroad. 

Tbe  early  maps  of  the  arsenal  locate  the  Arsenal  Railroad  betwe^s. 
East  and  West  avenues  along  Main  avenue.    These  tracks  were  changes 
to  North  aiul  South  avenues  when  the  above  plans  were  made.    As  tl 
courts  of  the  shops  open  on  North  and  South  avenues,  hauling  to  a 
from  the  shops  will  naturally  be  confined  to  these  avenues,  and  tbe  ra 
roads  should  be  on  them.    This  arrangement  leaves  Main  avenue 
hanilsome  boulevard.    The  width  of  North  and  South  avenues,  as  sho 
on  the  map,  was  increased  at  the  same  tiuie. 

The  railroad-track  to  North  avenue  will  only  be  required  when  t 
armory  is  in  full  operation,  and  as  little  or  no  grading  is  required 
this  track,  it  can  be  laid  in  a  few  days. 

SHOP  E. 

In  June,  1871,  I  went  to  Washington  to  confer  with  the  Chief  of  Oi 
nance  respecting  plans  for  and  the  prosecution  of  work  at  the  arseu 
At  that  time  drawings  showing  the  proposed  elevation  for  Shop  E  wt=^ 
taken  to  Washington,  submitted  to  tbe  Chief  of  Orduance,  and  w< 
approved  by  him.  (Drawing  No.  333,  Ordnance  OflBce.)  Shop  E  is  I 
forge-shop  and  foundery  for  tbe  arsenal ;  and  the  plans  which  had  b<^< 
adopted  previously  required  that  this  shop,  which  was  to  be  the  cen 
shop  of  the  arsenal  row  of  shops,  aud  Shop  F,  which  was  to  be  the  for 
shop  and  rolling-mill  for  the  armory  and  also  the  center  shop  of 
armory  row  of  shops,  were  to  have  the  same  ground-plan  as  the  ot 
shops  and  to  be  only  one  story  high;  but  the  elevation  and  thicku 
of  walls  had  not  been  fixed.  It  was  determiu»id  at  the  same  time  to  f  ^  •'^ 
peak-hoods  on  these  two  shops  for  ventilation  and  for  conducting  a\%r  s^^y 
smoke. 

By  advertisement  dated  April  12,  1871,  proposals  were  invited  to  f*^''- 
nish  stone  for  Shops  D  and  E,  and  resulted  in  awarding  the  contracts  »    "* 
June,  1871,  to  W.  A.  Steel,  of  Joliet,  III.,  at  $1 1.85  per  actual  cubic  y  i»  '*' 
of  stone-work  in  the  building  when  completed,  excluding  all  openi  »^^''* 
and  all  builder's  or  other  technical  or  constructive  measurements,     i*  ^^ 
specifications,  see  contract  dated  June  3,  1871. 

The  ruof-lrame  for  Shop  E  was  procured  from  Messrs.  Carnegie   ^ 
Kloman,  by  contract  dated  August  14,  1871.     Much  diflBculry  was*  ^f' 
l)erienced  in  procuring  iron  of  suitable  quality  for  the  roof-frame,  u^  '^ 
shown  in  the  annual  reports  for  the  years  that  the  work  was  in  progr<^^^* 
(See  Appendixes  A  and  B  to  this  chapter.)    The  iron  was  furnished   ^S 
Messrs.  Carnegie  &  Kloman  fi'om  their  works  in  Pittsburgh,  and  ^^^ 
shipped  to  N.  S.  Bouton  &  Co.,  of  Chicago,  who  manufactured  the  rooi- 
frame  and  shipped  it  to  the  arsenal. 
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Under  date  of  Aagast  14, 1871^  Messrs.  Carnegrie  &  Kloman,  in  reply 
b  a  letter  from  me  dated  August  8, 1871,  wrote  as  follows: 

We  acknowledge  receipt  of  your  valued  favor  of  8r,h  instant.  We  retnm  thfs  day 
juiutu plicate  copies  of  onr  contract  by  mail  to  Messrs.  N.  8.  Bonton  &  Co.,  who  will 
orward  same  to  you.  Please  commnoicate  with  them  direct,  and  this  will  expedite 
Datters  ;  they  will  perform  the  contract  for  ns.  Our  agents  will  write  you  further  in 
"eply  to  your  letter,  which  we  will  mail  to  them. 

The  rejection  of  the  iron  offered  for  this  roof  prodnced  some  contro- 
^'ersy.  A  portion  of  the  correspondence  on  .the  subject  illustrates  the 
[\ifiieu1ty  usually  experienced  in  procuring  iron  of  the  high  grade  re- 
^luired  for  roof- frames,  and,  with  the  records  of  tests,  is  copied  here. 

The  first  samples  of  the  iron  were  received  in  July,  1872.  These  were 
nianafactured  rods  ready  for  use.  Some  of  them  were  at  once  tested, 
vith  the  following  results: 

Tests  of  iron  for  roof-frame  of  shop  E, 


Common  raft€r. 


1^  A,  veld  specimen 

Jflj  A,  middle  of  rod 

*MB,  weld  specimen 

J»JB.  middle  of  rod 

*J5  5^.  weld  specimen 

«jC.  middle  of  rod 

*«  A  Weld  specimen 

!*}D,  middle  of  Tod 

*«  ^.  cat  cold  from  end  of  rod 
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.8 

.660 

83,160 

U 

.8 

.7yi 

38.S09 

n 

.8 

.655 

79,3.'W 

f 

.515 

.489 

59.  ?65 

* 

.515 

.4 

SO.  005 

1 

.514 

.539 

(•) 

*• 

.514 

.443 

87.952 

u 

.8 

.706 

71, 525 

mm 
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BO 

o 

JZ  V 

^^  c 


Character  of  fracture. 


45,439 

56,600 
37,44:2 

53.198 
.53,4110 
54, 2!l4 
46,896 

.M),569 
55,  705 


Fibroas,  with  irrej^nlar  circles 
near  center;  imperfect  welds. 

Dull  fibrous. 

Broke  in  weld ;  bnmt  cinder  near 
center. 

Dnil  fibrons. 

Nearly  perfect  weld. 

Doll  tibrous. 

Broke  in  weld;  rusted  in  weld; 
bad  weld. 

Dnll  fibmas. 

Dull  fibrous. 


*  Specimen  was  enlarged,  owing  to  wedging  of  parts  at  point  of  rupture. 

A  copy  of  the  above  record  was  sent  to  the  contractors  on  the  18th  of 
«'^b'?  and  they  were  informed  that  the  iron  would  not  answer  the  pur- 
pose for  which  it  was  intended ;  that  it  was  inferior  to  the  requireaiients 
of  the  contract,  and  would  not  he  accepted. 

Ou  the  26th  of  July,  1872,  some  other  rods,  which  had  been  received 
for  further  tiial,  were  tested  at  the  request  of  the  contractors,  with  the 
foiiowinfrresnlts: 


Diameter. 


Breaking-weight. 


Pounds. 
46, 740 
26.  .'too 
15,360 
17,950 
20.310 
18, 1H0 
15.000 
28,000 
»t,IOO 
18.000 
24,600 
51.  840 
55,000 


*  Bat  not  broken. 


Breaking-weight 

Kemarks. 

per  square  inch. 

Pounds. 

38,300 

26.500 

One  of  the  bent  rods. 

34,700 

40,  eOO 

46, 100 

41,900 

Broke  in  weld. 

25.000 

Broke  in  weld. 

46,600 

Broke  iu  eye. 

36.833 

Broke  in  weld. 

30,000 

Broke  in  shank. 

41.000 

Broke  in  eye. 

43,400 

Broke  in  weld. 

<*) 
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A  copy  of  the  above  record  was  seut  to  the  contractors  July  27tb. 
The  tCDsile  strength  of  the  iron  and  the  welding  of  the  rods  were  shown 
to  be  so  unsatisfactory  by  the  foregoing  tests  that  tests  for  permamnt 
set  were  not  made.  Ou  the  29th  of  July  a  telegram  was  received  from 
the  contractors,  requesting  that  the  iron  be  tested  for  permanent  set, 
and  some  bars  were  prepared  for  these  tests  as  soon  as  possible,  and 
the  tests  were  completed  on  the  6th  of  August. 

In  the  mean  time  the  following  letter  was  received  from  the  con- 
tractors :  • 

Chicago,  Ills.,  July  30, 1872. 
Bvt.  Lient.  Colonel  D.  W.  Flagler, 

Cominanditig  Arvenalj  Rock  Island ^  Ilh.  : 

Dear  Sir  :  Herewith  we  hand  you  the  results  of  tests  by  American  Bridge  Company 
made  yesterday  at  our  request.  The  iron  tested  were  the  dilfereut  sizes  in  full  length 
and  bize,  juut  as  they  would  go  in  place  in  the  roof;  no  selection  from  pile  wa«  made, 
but  taken  as  it  came  to  hand.  The  clerk  neglected  the  record  of  the  H  inch  iron  ot' 
elongation  at  15,U00  and  20,000  pounds'  test,  there  being  no  set.  I  explain  the  iron 
breaking  near  the  weld  from  the  change  which  takes  place  in  the  heating  of  the  iron 
near  the  weld.  At  the  time  the  weld  was  n*ade  the  welds  were  perfect.  The  least 
strain  that  could  be  put  ou  the  f  rod  wuth  the  touting  machine  was  equal  to  28,000 
pounds  per  square  inch. 

When  you  were  here  you  remarked  "  if  it  stood  test  for  permanent  set  it  would  be 
satisfacti  ry.^'  Should  the  te  ts  for  permanent  set  Captain  Butler  is  about  to  make  bhow 
as  favorable  as  those  of  the  American  Bridge  Company,  we  presume  the  iron  will  pass 
notwithstanding  falling  a  tritle  short  of  full  condition  of  strength.  The  tester  said  it 
was  the  best  iron  that  had  been  in  the  machine  fi>r  a  long  time,  and  that  it  was  very 
rare  to  tind  iron  to  t»tand  high  breaking  strains  and  high  strains  without  taking  per- 
manent set,  uud  that  most  charcoal  irons  would  take  permanent  set  at  12  to  IH^OUO  lbs., 
though  not  breaking  nnder  60,000  lbs.  Trusting  that  all  may  end  well,  awaiting  the 
results  by  Captain  Butler  of  tests  and  your  reply  at  early  convenience,  we  are, 
Very  truly,  yours, 

N.  S.  BOUTON  &  CO. 

Tests  for  permanent  set  made  by  American  Bridge  Company, 


Diameter  of 
loU. 

Area. 

Length. 

Strain  per  sqaare 
inch. 

Elongation. 

Se*. 

Inches^ 

Sq.  inches. 

Ftet. 

Pounds. 

Inches. 

Inehss. 

1, 227 

8 

15,OUO 

0 

0 

i,2tn 

8 

20,000 

■^/ 

0 

1,227 

8 

2^,  000 

A 

0 

1,227 

8 

30,000 

A 

0 

1.227 

8 

3.%  000 

I. 

f 

1,227 

8 

54.500 

r) 

(*) 

0,994 

U 

25,000 

A 

^ 

0.994 

9 

39,  GOO 

2i 

C) 
0 

0.994 

48  000 

0,6U1 

7 

20.000 

25,000 

A' 

0 

30,000 

-A 

0 

35,000 

i 

^ 

40,000 

lil 

H^ 

57,000 

3^ 

60.000 

H 

0.442 

7 

28,000 

A 

0 

0.442 

7 

34,000 

\ 

0 

7 

40.000 

A 

Vr 

7 
6 

50,000 
73,  COO 

•  • 

cV 

RespeGtfally  submitted. 


*  Broke  near  the  weld  ;  weld  perfect. 

t  Pin  for  holdinir  eye-bar  If  inches  diameter. 

I  Broke  near  weld. 


THE  AM.  BR.  CO. 
Per  W.  G.  COOLIDGE. 
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On  the  6tb  of  Aiignst  the  tests  for  permanent  set  on  the  arsenal  test 
ingmachiue  having  been  completed,  a  record  of  the  same  was  sent  t< 
the  contractors  with  the  following  letter: 


Rock  Island  Arsenal,  Ilt^., 

August  6,  1872. 
Messrs.  N.  S.  Bouton  &  Co., 

Chicago,  Ills, : 

Gkntlemex  :  In  reply  to  your  letter  of  July  30th  I  bave  the  honor  to  transroi 
herewith  a  report  of  tests  for  permanent  set  upon  four  specimens  of  girder  rods,  takei 
fsoxn  the  iron  furnished  by  you  under  contract  for  one  of  the  iron  roof  frames  for  shop 
at  this  arsenal.  Except  in  the  specimen  from  rod  B,  the  iron  has  given  satisfactor; 
Rsnlts  in  this  respect. 

Respecting  the  tensile  strength  of  the  iron,  as  shown  in  report  of  t«8ts  sent  to  yoi 
Joly  18,  I  bave  to  state  that  although  none  of  the  specimens  gave  the  strength  re 
qoired  by  the  contract,  the  weld  specimen  failed  badly,  giving  respectively  only  62^ 
l^j  78,  and  89  per  cent,  of  the  strength  required  by  the  contract.  1  do  not  think  i 
would  be  safe  to  put  the  iron  in  such  condition*  in  the  roof,  and  I  cannot  consent  to  d< 
to.  The  rods  are  liable  to  extraordinary  strain  in  case  of  great  storms,  either  of  win< 
nr  snow.  For  an  ordinary  storm  or  fall  of  snow  the  strains  will  not  exceed  the  limi 
for  permanent  set,  but  the  additional  strength  is  required  to  save  the  roof  from  fallinj 
doring  a  tornado,  even  though  girders  should  be  stretched  beyond  the  limit  of  perma 
oent  set.  If,  then,  the  welds  are  unreliable,  we  have  no  margin  for  safety  left.  I  can 
not  remember  to  have  told  you  anything  from  which  you  could  infer  that  the  test  fo 
tensile  strength  is  not  very  important,  for  I  deem  it  of  the  utmost  importance, 
ermld  make  more  tests,  but  I  should  not  think  it  necessary,  and.  the  time  when  a  por 
tioo  of  the  roof  is  required  is  very  near.  I  see  no  other  course  but  to  iimke  the  weldi 
over  again.  Lieutenant  Butler  will  hand  this  letter  to  you  and  consult  with  you  oi 
the  subject. 

The  required  strength  of  th^iron  was  fully  stated,  both  in  the  advertisement  in 
vitiug  proposals  and  in  the  contract,  and  it  would  not  be  fair  to  take  iron  which  does 
not  fultill  requirements  which  may  have  prevented  other  parties  bidding  low  enough 
to  secure  the  contract. 

Bespectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Captain  of  Ordnance,  Bvt,  Lt,  Col.  O.  S.  A.,  Commanding. 


{ 


Te$t9  of  iron  rods  for  roof  framea.  Shop  E,  Hock  Island  arsenal.    Specimen  10  inches  lorn 

from  rod  A. 

Ori;i^nal  diameter  1^  inches.    Tamed  down  to  .8  inch. 


Weight  applied  per 
square  inch. 

Eztension  per  inch  in 
length. 

Kestoration  per  inch  in 
leugih. 

Permanent  set  per  incl 
iu  leugh. 

9. 947. 3 

.0021 
.00-21 
.U06G 
.0094 

.au68 

.0083 
.0096 
.0106 
.0112 
.0124 

.0031 
.0031 
.0066 
.0094 
.0094 

.ooeo 

.0093 
.0100 
.0105 
.0115 

11,936 

13.9-^ 

15. 915 

17.905 

19.t!!95 
2l.«f?5 
23.675 

27,b55 

.0003 
.0004 
.0006 
.0007 
.0009 

Broke  at  56,699  pounds  per  sqnare  inch. 
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Specimen  10  inches  long  from  rod  B, 
Oriirinal  diameter  li  inches.    Tnrned  down  to  .8  inch. 


Weif^bt  apolied  per 
square  iucti. 


9.947 
11.9:M 
13, 9-<i6 
15,915 
17.905 
19.895 
21,  (»05 
23,ri75 
25.8«5 
87,855 
29,845 
31,838 
38,823 


Eztensiou  per  inch  in 
length. 


.0048 
.0045 
.0018 
.001(5 
.0074 
.0082 
.0083 
.0093 
.0102 
.0122 
.0135 
.0192 
.0372 


Restoration  per  inch  in 
length. 


PermaneDt  set  per  iuch 
in  length. 


.00.^9 

.0006 

.0064 

.0008 

.0071 

.0011 

.0072 

.0011 

.0082 

.0011 

.0086 

.0016 

.0100 

.00^2 

.0091 

.0044 

.0102 

.0090 

.0096 

.0-.286 

Broke  at  52,243  poonds  per  square  inch. 


Specimen  10  inches  long  from  rod  C, 
Original  diameter  |  inch.    Tnroed  down  to  .551  inch. 


Weight  applied  per 

Extension  per  sqaare 
inch  in  length. 

Restoration  per  inch 

square  iuch. 

in  length. 

10. 495 

.0048 

.0048 

12,610 

.0042 

.0042 

14, 678 

.oo:»6 

.OO.'SO 

16,  775 

.0065 

.0065 

18. 872 

.0068 

.0068 

20.970 

.0070 

.0070 

23,067 

.0095 

.0092 

25,160 

.0117 

.0014 

27.257 

.0117 

.0110 

29. 354 

.  0121 

.0107 

31.451 

.0164 

.0100 

33,548 

.0^218 

.0207 

Permanent  s«^t  per  inch 
in  length. 


.0003 
.0003 
.0007 
.0014 
.0064 
.0114 


Broke  at  55,569  poonds  per  square  inch. 

Specimen  10  inches  long  from  rod  D, 
Original  diameter  {  inch.    Turned  down  to  .551  inch. 


Weight  applied  per 
square  inch. 


10,  495 
12.6(0 
14, 678 
16,  775 
18.e72 
20.470 
S3. 067 
25,160 
27,257 
29,354 
31,  451 
33..')48 
36,045 


Extension  per  inch  in 

! 

Restoration  per  inch 

length. 

in  length. 

.0034 

.0034 

.0048 

.0048 

.0057 

.0057 

.0063 

.0063 

.0067 

.0067                   1 

.0107 

. 0107                   ' 

.0184 

.0184 

.0195 

.0195 

.0200 

.0197 

.0206 

.0203 

.  0234 

.0226 

.0237 

.  0224 

.0265 

.0225 

Permanent  set  per  inch 
in  length. 


.0003 
.0003 
.0003 
.0013 
.0040 


Broke  at  59,557  pounds  per  square  inch. 


On  the  6th  of  August,  1872, 1  directed  Lieut.  W.  P.  Butler,  Ordn«n 
Department,  to  proceed  to  the  iron-works  of  K  S.  Bouton  &  Co.,  Chicag 
111.,  and  inspect  such  parts  of  the  roof- frame  of  Shop  E  as  were  rea 
for  shipment,  and  also  to  make  arrangements  in  accordance  with  ver 
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instrnctious  given  him  respecting  the  making  aver  of  certain  parts  re- 
jected. 

The  following  is  copied  from  Lieutenant  Butler'S  memoranda  of  in- 
spections and  tests  made  by  him  : 

This  iron  was  rejected  by  Colonel  Flagler  on  aeconnt  of  its  low  average  tenacity^  the 
delective  welds  shown  by  the  tests,  and  the  general  appearance  of  fractures. 

The  contractors  had  corresponding  rods  tested  in  the  machine  of  the  American 
Bridge  Company  in  Chicago  for  tenacity  and  permanent  set.^  These  tests  gave  much 
better  results  than  thoie  made  at  Rock  Inland  arsenal. 

The  contractors  therefore  objected  to  the  rejection  of  the  iron,  claiming  that  the  rods 
themselves  should  be  put  in  the  machine  iustead  of  specimens  cut  from  the  rods;  that 
taming  off  the  onter  skin  of  the  iron  would  lower  its  tenacity  per  square  inch  of  sec- 
tion. 

Ou  examination,  the  machine  of  the  American  Bridge  Company  was  found  to  be  a 
heavy  hydranlio  cylinder,  using  glycerine  instead  of  water.  The  piston  is  17  in.  diam- 
eter. Tbegauge  ia  the  ordinary  mercury  gauge,  very  carelessly  used.  No  allowance  made 
for  friction.  Its  results  shonid  not,  therefore,  shake  confidence  in  the  machine  at  Rock 
Island  arsenal.  All  measurements  were  made  roughly,  by  an  ordinary  two-foot  rule, 
in  the  tests  of  the  American  Bridge  Company,  while  those  at  the  arsenal  were  to  within 
.0001  inch.  As  some  of  the  iron  tested  had  been  of  good  quality.  Colonel  Flagler  con- 
sented toaUow  N.  S.  Bonton  &  Co.  to  inspect  the  rods  then  furnished  and  to  reject  all 
which  they  thought  were  inferior  to  the  rods  required ;  from  the  remaining  rods  Lien- 
tenant  Batler  selected  20,  which  wer^  broaght  to  Rock  Island  arsenal  for  testing.  The 
machine  was  then  so  arranged  that  the  rods  themselves,  9  feet  in  length,  were  tested 
with  the  resnlts  shown  in  the  following  tables.  The  necessary  attachment  to  the  ma- 
chine was  a  crow-bar,  suspended  some  distance  below  the  doors  and  braced  back  against 
the  bed  of  the  machine.  Suitable  attachments  were  made  at  the  cross-beams  and  the 
large  lever  of  the  machine  for  holding  the  closely-fitting  bolts,  passing  through  the 
eyes  of  the  rod.  This  arrangement  auswered  the  purpose,  but  there  was  not  enough 
motion  in  the  lever  to  break  a  rod  at  one  pull. 


Bejport  of  teats  of  iron  rods  for  roof  frame  of  Shop  E  ;  all  the  rods  nine  (9)  feet  in  length 


• 
Dismeter. 

Breaking-weight, 

Break io£- weight    per 
square  inch. 

Remarks. 

Inehe*. 

Pounds. 

Pounds. 

n 

44.740 

38.600 

U 

t6,500 

26.500 

} 

15.260 

34,  700 

* 

17,950 

40.000 

i 

SO,  310 

46,100 

1 

18,4«0 

41,900 

Broke  in  weld. 

•  1 

15,000 

25,000 

Broke  in  weld. 

i 

38,000 

46.600 

Broke  in  end  of  eye. 

i 

tt,  100 

36.833 

Broke  in  weld. 

1 

16,000 

30,000 

Broke  in  shuik. 

24,600 

41,000 

Broke  in  eye. 

u 

51, 840 

42,400 

Broke  in  weld. 

u 

Not  broken  at  55,000  poanda. 

Oq  the  18th  of  August,  1872, 1  wrote  to  Messrs.  N.  S.  Bouton  &  Co., 
Chicago,  as  follows: 

I  have  the  honor  to  inclose  herewith  a  record  of  the  tests  made  at  this  arsenal  o^ 
iron  rods  furnished  by  you  for  the  iron  roof-frame  of  Shop  £.  I  have  also  directed 
that  one  fragment  of  each  of  the  broken  rods  be  sent  to  you.  You  will  observe,  from 
the  record  of  the  tests,  and  from  the  appearance  of  the  fractures,  that  the  iron  is  poor 
and  anreliable.    It  will  not  be  accepted. 

On  September  4, 1872,  Messrs.  N.  S.  Bouton  &  Co.  replied  as  follows : 

The  iron,  to  replace  that  for  the  roof  rejected,  is  now  being  made  by  Carnegie,  Klo- 
man  &,  Co.,  of  Pitteburff,  Penn.,  and  we  have  directed  them  to  forward  you  at  once 
bars  of  each  size  for  testing.  If  desired  to  make  welds  with  same  iron  as.  used  in  form- 
ing the  eyes,  we  will,  on  hearing  from  you  to  that  effect,  forward  yon  a  bar.  Please 
test  on  full  size ;  also,  by  turning  down,  by  simply  cutting  a  groove,  thus       ^  ^ 

Will  you  name  a  price  for  welding  the  ends  and  boring  the  same,  at  which  you  would 
have  the  work  done  there,  we  furnishing  ends  and  rods  ? 

15  OBD 
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Under  date  of  September  5,  1872, 1  answered  the  foregoing  letter  as 
follows : 

In  reply  to  your  letter  of  the  4tb  instant,  I  have  to  state  that  I  will  test  any  pieces 
of  roof-iron  sent  by  Messrs.  Carnegie,  Kloman  &  Co.  as  soon  as  received,  and  will  re- 
port resalts.  I  have  to  request  that  you  will  use  all  possible  dispatch  in  furnisbiDg 
the  roof,  as  I  wish  to  commence  putting  it  up  by  the  last  of  this  month.  Yon  must  use 
your  own  judgment  in  selecting  iron  to  make  welds.  If  you  Will  send  a  specimen  of 
the  iron  you  design  using,  I  will  make  a  test  of  it.  I  cannot  weld  the  ends  of  the  rods 
at  this  arsenal,  as  we  have  not  shop-room  to  handle  the  rods. 

On  September  23, 1872,  I  wrote  again  to  Messrs,  N.  S.  Boutou  &  Co. 
as  follows  : 

A  part  of  the  walls  of  Shop  E  are  now  ready  for  the  roof-frame.  It  is  v«ry  impor- 
tant that  I  should  have  the  iron  here,  in  order  to  cover  in  the  building  during  this 
year.  No  specimen  of  iron  has  been  received.  Please  inform  me,  at  your  earliest  con- 
venience, what  steps  you  are  taking  to  complete  the  work. 

Messrs.  N.  S.  Bouton  &  Co.  telegraphed,  under  date  of  September  24» 
as  follows : 

Test-iron  was  shipped  on  14th  instant.  A  large  portion  of  the  rafters  and  purlins 
are  ready  for  shipment,  but  are  waiiiug  for  new  iron  to  take  place  of  that  portion  of 
trusses  condemned. 

Some  samples  of  iron  were  received  in  September  and  October,  which 

were  tested  and  found  to  be  unsuitable.    In  November  some  samples 

were  received  wbich   were  satisfactory,  but  it  was  then  too  late  in  the 

season  to  put  up  the  roof  that  fall,  and  the  following  letter  was  sent  to 

the  contractors : 

Rock  Island  Arsenal, 

November  13,  1872. 
Messrs.  N.  8.  Boutox  &  Co., 

ChicagOf  Ills. : 

Gentlemen  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  12th 
inst.,  and  in  reply  to  state  that  the  season  is  now  so  far  advanced  that  I  will  not  pot 
up  the  roof  of  Shop  £  till  spring,  and  that  yon  can  therefore  have  the  whole  winter 
in  which  to  construct  the  roof  and  procure  a  suitable  iron. 

The  delay  in  the  constructon  of  the  roof  has  interfered  seriously  with  my  plans ; 
but  I  cannot,  consistently,  incur  the  danger  and  expense  of  putting  it  op  during  the 
bad  weather  of  winter. 

I  hope  the  roof  will  be  ready  for  delivery  as  soon  as  April  1, 1873. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Bvt.  lAeuU  Colonel f  Comdg. 

The  roof-frame  was  all  delivered  during  the  following  winter  and 
spring.  (See  annual  reports  of  principal  operations  for  the  fiscal  years 
ending  June  30, 1873  and  1874.) 

BOILER-HOUSE,  CHOINEY,  ENGINE-ROOM,  AND  SHOP-FIXTURES  FOR 
SHOP  C,  AND  FOUNDER Y  AND  FORaiNaSHOP  AND  FIXTURES  IN 
SHOP  E. 

Plans  for  these  were  made  in  the  summer  and  fall  of  1871,  and  were 
approved  by  the  Chief  of  Ordnance  during  hfs  visit  at  the  arsenal  in 
the  fall  of  that  year.  The  site  and  plans  of  the  boiler-house  and  chimney 
are  shown  on  the  map  on  Plate  VI.  The  engine-room,  20  by  90  feet,  is 
on  the  first  floor  of  the  shop  in  the  front  part  of  the  building,  between 
the  two  wings.  The  boiler-house  and  chimney  were  begun  in  the  fall  of 
1871,  but  the  setting  of  the  boilers,  putting  up  the  engine  and  shop- 
fixtures,  and  other  work  of  fitting  up  the  shop  for  use,  was  not  com- 
pleted till  August,  1873.  A  full  report  and  description  of  all  this  work 
is  given  in  the  annual  reports  for  1872,  1873,  and  1874.    (See  Appen- 
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Cixes  A,  B,  and  C  to  this  chapter.)  Copies  of  all  the  drawings  referred 
to  are  on  file  at  the  Ordnance  Office  and  at  the  arsenal.  In  devising 
and  carrying  oat  the  plans  for  this  work,  much  credit  is  due  to  Mr. 
James  Stevenson,  master-machinist  at  the  arsenal.  The  shop  fixtures 
were  all  made  at  the  arsenal.  The  patterns,  drawings,  and  full  bills  of 
materials  and  details  of  cost  are  kept  at  the  arsenal,  and  are  available 
for  future  work  of  the  same  kind.  The  experience  gained  in  running 
the  shops  nearly  four  years  is  such  as  to  show  that  these  plans  would 
not  require  material  change  and  would  be  followed  closely  in  fitting  up 
oUier  shops,  thereby  permitting  the  use  of  the  drawings,  patterns,  and 
information  on  hand. 

I  believe,  however,  that  experience  has  shown  that  for  the  shops  iu 
the  arsenal  row  it  would  be  better  to  place  the  engine-rooms  on  the  base- 
ment floors  instead  of  on  the  first  floors,  and  to  occupy  for  this  purpose 
the  space  corresponding  to  that  directly  under  the  engine-room  in  Shop 
C  This  arrangement  would  save  some  valuable  shop-room  on  the  first 
Hoor,  and  would  be  preferable  in  other  respects. 

The  location  of  the  boiler-house  has,  I  believe,  proved  the  best  that 
could  be  selected. 

The  engine  was  first  started  and  the  use  of  the  arsenal  shops  begun 
on  the  16tli  of  August,  1873.  It  was  reported  to  the  Chief  of  Ordnance 
in  the  following  letter  : 

Rock  Island  Arskxal,  Illinois, 

August  19,  1873. 
The  Chief  of  Ordnance, 

U.  S.  Armiff  TVasliingtonf  D.  C.  : 

Sir:  I  have  the  honor  to  report  that  the  work  on  the  battery  of  boilers  and  the  new 
engine  and  shop- fixtures  for  Shop  C  has  so  far  advanced  that  fires  were  placed  under 
the  boilers,  and  the  machinery  in  the  new  machine-shop  started  on  Saturday  last.  The 
results  were  entirely  satisfactory.  This  is  the  first  use  of  any  of  the  permanent  ma- 
chinery  of  Rock  Island  arsenal. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Captain  of  Oi'dnanoe^  BvU  Lieut  Colonel  17.  S.  Armtfj  Commanding. 

THE  MOLINE  BRIDGE. 

• 

This  is  one  of  the  arsenal  bridges  across  the  south  channel  between 
the  island  and  the  Illinois  shore,  and  connects  the  island  at  its  eastern 
or  upper  end  with  the  city  of  Moline.  (See  map  on  Plate  VI.)  By 
reference  to  the  report  of  the  Kock  Island  board  of  commissioners  in 
the  third  chapter  of  this  book,  it  will  be  seen  that  the  town  of  Moline 
was  the  owner  in  fee  of  a  certain  bridge  and  roadway  connecting  the 
head  of  the  island  of  Bock  Island  with  Mill  street  in  the  town  of  Moline. 
The  award  of  the  commission  in  this  case  was  that  the  United  States 
should  pay  to  the  town  of  Moline  the  sum  of  $2,000  for  the  bridge  and 
roadway,  on  condition  that  the  United  States  should  have  the  free  use  of 
the  streets  of  Moline  connecting  with  the  bridge,  the  right  to  construct 
for  the  use  of  the  Government  another  bridge  connecting  the  island  of 
Kock  Island  with  the  town  of  Moline  at  any  point  the  United  States 
might  select,  and  the  right  to  construct  the  necessary  approaches  to 
said  bridge  in  the  town  of  Moline.  In  accordance  with  the  require- 
ments of  the  act  of  Congress,  April  19, 1864,  the  award  was  confirmed 
hy  the  United  States  district  court  for  the  northern  district  of  Illinois, 
Hod.  Thomas  Drummond,  judge ;  and  the  board  of  trustees  of  Moline 
passed  a  resolution  waiving  an  appeal,  and  authorized  Mr.  Jonathan 
Hantoon,  of  Moline,  to  receive  and  receipt  for  the  sum  awarded.  The 
sani  awarded,  $2,000,  and  $40  interest,  was  paid  May  29, 1867.    The 
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Moline  approach  to  the  bridge  is  on  the  site  of  the  old  bridge  and  road- 
way, and  by  the  action  of  the  court,  in  conformity  with  the  reqaire- 
ments  of  the  acts  of  Congress  in  the  case,  the  United  States  acquired 
its  title  to  the  land  occupied  by  the  approach.  Moreover,  as  the  ap- 
proach is  in  the  part  of  the  river  occupied  by  the  water-power  pool,  and 
none  of  it  on  the  shore  side  of  the  shore  line,  it  is  believed  that  the 
United  States  also  acquired  a  title  to  the  land  occupied  by  it  in  acquir- 
ing a  title  to  the  water-power  by  award  of  the  commission. 

In  giving  an  acoount  of  the  construction  of  the  upper  dam  wall  of 
the  water  power  in  1869,  it  was  stated  that  advantage  was  taken  of  the 
opportunity,  while  the  coffer-dams  were  in  and  the  bed  of  the  river  or 
pool  bared  for  work  on  the  water-power,  to  put  in  the  piers  and  abut- 
ments for  the  bridge  at  that  time.  It  was  estimated  by  General  Hod- 
man that  the  cost  of  doing  the  work  at  that  time  would  be  about  $8,350 
less  than  if  it  were  postponed  till  some  future  time  when  special  coffers 
for  the  work  would  have  to  be  i>ut  in.  Also  the  necessary  derricks  and 
appliances,  which  had  been  used  in  setting  stone  on  the  water-power 
wall,  were  on  hand  at  the  point  required,  and  the  whole  bed  of  Ihe  river 
was  bare  for  convenient  work.  The  piers  and  abutments  were  put 
in  in  December,  1869,  and  January,  February,  March,  June,  and  July, 
1870. 

In  January  the  coffers  gave  way  and  the  site  of  the  piers  was  flooded 
with  water,  and  work  was  suspended  about  five  weeks.  lu  February 
the  ice  formed  on  the  river  strong  enough  to  bear  the  derricks,  and  work 
was  resumed.  The  masonry  was  nearly  completed  in  March.  The 
work  was  under  the  immediate  charge  of  Capt.  Morris  Schatt',  Ordnance 
Department,  one  of  the  assistant  officers  at  the  arsenal.  The  stone  was 
furnished  by  Messrs.  Sanger  &  Steel,  from  their  quarries  near  Joliet,  111. 
There  are  four  piers  and  two  abutments  spaced  for  five  equal  spans  of 
142  feet  and  3  inches  each,  making  the  total  length  of  the  bridge  711 
feet  and  3  inches.  The  total  masonry  in  the  piers  and  abutments  is 
1,140  cubic  yards,  and  its  total  cost  was  $27,500.  The  dimensions  ot 
the  piers  are  as  follows :  At  the  bottom,  35  feet  long  and  8  feet  wide  ; 
at  the  top,  26  feet  long  and  6  feet  wide;  average  height,  20  feet.  All 
the  piers  are  on  the  solid  bed-rock  of  the  river.  The  superstructure 
was  not  erected  till  the  spring  of  1873. 

There  was  a  good  deal  of  correspondence  between  General  Kodman 
and  the  Chief  of  Ordnance  respecting  the  construction  of  the  piers  and 
the  bridge  which  is  not  now  of  material  importance,  except  so  much  of 
it  as  finally  procured  the  construction  of  the  piers  and  the  postpone- 
ment of  the  erection  of  the  superstructure.  On  the  14th  of  April,  1869, 
General  Rodman,  while  in  Washington,  addressed  a  letter  to  the  Chief 
of  Ordnance  stating  that  in  his  last  annual  estimate  for  funds  for  the 
Kock  Island  arsenal  he  had  included  an  estimate  of  $125,000  for  the  con- 
struction of  a  bridge  from  the  upper  end  of  the  island  to  the  town  of 
Moline;  that  this  money,  if  appropriated  by  Congress,  would  not  be 
available  for  use  until  after  July  1, 1870;  that  in  carrying  out  agree- 
ments with  the  water-power  company  made  by  the  Secretary  of  War  he 
would  have  the  river-bed  bared  for  work  at  the  site  of  the  bridge  in  the 
spring  of  1869;  and,  as  it  would  be  very  economical  to  construct  the 
bridge  at  that  time,  he  asked  that  it  might  be  done  out  of  appropria- 
tions for  the  arsenal  then  available,  that  is,  out  of  appropriations  for 
the  year  ending  June  30, 1869.  In  a  reply,  dated  April  14,  1869,  the 
Chief  of  Ordnance  granted  the  authority  requested.  Work  on  the 
bridge  was  not  begun,  however,  in  the  fiscal  year  ending  June  30, 1869. 

The  appropriations  by  Congress  for  the  ensuing  year  appropriated  a 
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lamp  sum  for  the  Hock  Island  arsenal,  and  did  not  specify  the  objects  to 
which  it  shoald  be  applied.  General  Rodman  then  wrote  to  the  Chief 
of  Ordnance,  Angast  4,  1869,  again  asking  that  $125,000  of  the  new 
appropriation,  that  is,  of  the  appropriation  for  the  year  ending  Jane  30, 
1870,  might  be  used  in  bailding  the  bridge.  The  reply  of  the  Chief  of 
Ordnance,  dated  Aagast  11, 1869,  was  as  follows: 

I  was  Dot  aware  tbat  the  buildiug  of  tbe  bridge  to  connect  Rock  Island  with  the 
town  of  Moliue  had  been  submitted  to  and  authorized  by  tbe  Secretary  of  War;  bnt 
it  is  tboaght  that  the  construction  of  this  bridge  may  be  deferred  for  the  present,  and 
the  funds  required  for  its  construction  applied  to  other  objects  of  more  immediate  im- 
portance with  benetit  to  the  service  :  for  which  reason  the  construction  of  this  bridge 
cot  of  the  appropriation  already  made  for  your  arsenal,  is  not  approved  by  this  bureau. 

General  Rodman  wrote  again,  on  the  14th  of  August,  giving  reasons 
why  the  bridge  should  be  built  that  year,  and  recommending  it;  bnt  the 
recommendation  was  not  approved.  On  the  29th  of  November,  1869, 
Hon.  J.  B.  Hawley,  at  that  time  member  of  Congress  from  the  district 
of  Illinois  in  which  Moline  is  situated,  wrote  to  General  Eodman  urging 
the  construction  of  the  bridge,  and  asked  how  much  the  United  States 
would  save  by  building  the  bridge  at  that  time,  while  the  river-bed  was 
bare  and  the  expense  of  coffering  could  be  avoided.  General  Rodman's 
reply  to  this  letter  was  as  follows: 

KocK  Isi-AND  Arsenal,  December  5,  1869. 
Hon.  J.  B.  Hawley, 

ffashingioa  City : 

Sir:  Tours  of  the  29th  ult.  relative  to  bridge  at  Moline  is  received.  In  reply  I 
have  to  state  tbat  the  cost  of  constructing  three  piers  and  two  abutments,  nowt  while 
tii«  bottom  of  the  river  is  bare,  up  to  say  one  foot  above  low  water,  is  estimated  at 
eight  thousand  seven  hundred  ($8,700)  dollars,  and  to  construct  these  piers  and  abut- 
ments complete  now,  while  the  bottom  is  bare,  sixteen  thousand  seven  hundred 
(116,700)  dollars,  and  to  construct  these  piers  and  abutments  complete  after  the  dam 
shall  have  been  completed  and  the  water  let  into  the  pool,  the  cost  is  estimated  at 
twentv-tive  thousand  and  fifty  (^i5,050)  dollars,  making  a  saving  of  eight  thousand 
three  hundred  and  fifty  dollars  by  doing  tbe  work  now  instead  of  after  the  water  shall 
have  been  let  into  the  pool.  Two  weeks  of  working  weather  will  complete  the  dam- 
wall,  and  we  shall  have  derricks  thrown  out  and  idle  before  the  end  of  this  week, 
which  should  be  put  to  work  on  bridge-piers  at  once  if  they  are  to  be  built  this  winter. 
And  four  weeks  of  good  working  weather  will  build  the  bridge-piers  if  we  are  not 
detained  for  want  of  stone.  If  the  piers  are  to  be  built  this  winter,  we  should  know  it 
at  the  earliest  possible  moment. 

T.  J.  RODMAN, 
Lieut,  CoU  of  Ordnance. 

Oq  the  7th  of  December  General  Bodman  wrote  to  the  Chief  of  Onl- 
nance,  iuclosiDj?  a  copy  of  the  above  letter  to  Mr.  Hawley,  and  again 
urged  reasons  for  putting  in  the  piers  and  abutments  for  the  bridge  at 
that  time,  and  proposed  that  the  superstructure  be  left  to  be  added  at 
some  future  time.  The  reply  of  the  Chief  of  Ordnance,  dated  Decem- 
ber 9th,  authorized  the  building  of  the  piers  to  one  foot  above  low- water 
mark,  and,  in  some  subsequent  correspondence,  authorized  the  comple- 
tion of  the  piers  and  the  construction  of  four  piers  instead  of  three.  I 
have  heard  it  stated  that,  before  his  death,  General  Eodman  changed 
his  views  respecting  the  bridge,  and  thought  its  construction  should  be 
deferred  until  other  more  important  arsenal  constructions  were  com- 
pleted. This  does  not  appear  probable,  for  in  an  annual  estimate  made 
by  him  in  the  summer  of  1870  there  is  an  item  of  $100,000  for  building 
the  bridge.  No  appropriation  for  the  work,  however,  was  made  at  that 
time,  nor  for  some  years  afterward. 

I  was  placed  in  command  of  the  arsenal  in  June,  1871,  but  the  fore- 
going correspondence  was  not  called  to  my  attention  at  that  time  nor 
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until  after  the  bridge  was  completed,  in  1873.  Tbe  importance  of  tbe 
bridge  to  tbe  interests  of  the  arsenal  was  frequently  represented  by  ci^ 
jzens  of  Moline,  and  I  was  asked  to  include  it  in  annual  estimates,  bat 
did  not  do  so.  It  did  not  appear  to  be  immediately  necessary,  and  it 
seemed  that  other  more  important  work  at  the  arsenal  was  reqaired 
first,  and  that  tbe  construction  of  the  bridge  conld  be  deferred  for  a  time. 
The  citizens  of  Moline  were  very  solicitous  about  it,  however,  and 
through  the  influence  of  Mr.  Hawley  finally  obtained  a  special  appropri- 
ation for  the  bridge.  In  January,  1872, 1  received  a  letter  from  the 
Chief  of  Ordnance  asking  my  views  in  the  matter,  and  in  reply  I  gave 
the  above  reasons  for  not  having  included  an  item  for  the  bridge  in  an- 
nual estimates,  but  stated  that  the  bridge  would  be  a  great  convenience, 
and  was  so  important  that  it  would  have  to  be  built  some  time ;  that  if 
an  appropriation  for  it  could  be  obtained  without  prejudicing  other  im- 
portant work,  it  would  be  very  desirable.  At  about  this  time  the  fol- 
lowing paper  was  sent  to  the  Chief  of  Ordnance : 


Hon.  John  B.  Hawley: 


Moline,  Illinois,  December  26th,  1871, 


Dear  Sir  :  We  are  advised  that  tbe  Secretary  of  War  and  tbe  officers  of  the  War 
Department  are  opposed  to  tbe  completion  of  the  Government  bridge  between  the 
town  of  Moline  and  tbe  island  of  Rock  Island,  because  of  the  fears  entertained  by  them 
respectively  that  the  citizens  of  Moline  and  vicinity  will  desire  to  use  the  bridge  and 
island  for  the  purpose  of  teaming  with  loaded  wagons  between  Moline  and  tbe  cities 
of  Rock  Island  and  Davenport^  and  the  old  landing  formerly  used  by  the  citizens  of 
Moline,  on  the  north  side  of  the  island,  and  the  further  fear  that  the  construction  of 
the  bridge  will  ultimate  in  the  establishment  of  a  horse-railway  across  or  down  the 
island.  In  view  of  the  facts  that  such  fears  have  been  expressed,  and  because  we,  as 
citizens  of  Moline,  believe  them  to  be  entirely  unfounded,  we  desire  to  say  in  this 
ormal  manner  that  we  do  not  desire  or  expect,  and  will  not  ask,  to  use  said  bridge  or 
any  of  the  road  upon  the  island  leading  therefrom  for  any  of  the  purposes  stated.  We 
desire  to  say,  further,  that  in  the  expression  of  these  views  we  believe  we  but  speak 
the  sentiment  of  this  entire  community.  We  most  earnestly  desire  the  completion  of 
the  bridge  at  an  early  day,  and  think,  in  view  of  the  fact  that  it  has  been  repeatedly 
promised  by  the  Government,  that  two  Secretaries  of  War  have  ordered  its  construc- 
tion, and  the  further  fact  that'the  piers  have  been  put  in,  as  also  its  necessity  for  the 
convenience  of  the  Government  and  the  people,  that  we  may  reasonably  ask  for  its 
prompt  completion. 


Very  respectfully,  yours, 

J.  T.  Browning. 
Jonathan  Huntoon. 
Wm.  a.  Nourse. 
W.  J.  Entrikin. 

S.   W.   WlIEELOCK    &   Co. 

James  Shaw. 
Barnard  &  Leas. 
Williams,  White  &  Co. 
Reid  &  Stone. 
J.  M.  Chkisty. 
W.  G.  Morris. 
DiMocK,  Gould  &  Co. 
H.  0.  Sleight. 
A.  M.  Guild. 
Victor  Scale  Co. 
J.  S.  Richards. 
Henry  E.  Barnes. 
First,  Rosenfield  &  Co. 
Moline  Plow  Co. 


J.   S.   GiLMORE, 

Cashier  Ist  Xati,  Bank, 

C.  W.   LOBDELL, 

Cashier  Mamifacturers'  Bank. 
H.  F.  Sickles. 
H.  G.  NouRSE. 
J.  M.  Gould. 
Geo.  W.  Vinton. 
A.  S.  Wright. 
Deere  &  Co. 
J.  S.  Keator. 

C.  R.,Ainsworth. 
Alex.  F.  Swander. 
Moline  Water- Power  Co., 

By  J.  M.  Gould,  Secy. 

Wright,  Hiixrrouse  &  Co. 
Moline  Woolen  Co. 
Wm.  Kerns. 

D.  L.  Wheelock. 
Henry  Klahn. 

Trustees  of  the  Town  of  Moline, 


I,  O.  K.  Ferguson,  clerk  of  the  board  of  trustees  of  the  town  of  Moline,  do  certify 
that  the  foregoing  named  persons  compose  the  entire  board  of  trustees  of  said  town. 
VVitness  my  hand  and  otlicial  seal. 

O.  K.  FERGUSOX,  Clerk, 


EEPOBT  OP  THE  CHIEF  OP  ORDNANCE.         231 

Iq  Febraary  the  Secretary  of  War  and  Chief  of  Ordnance  made  the 
:fbllowing  application  for  an  api)ropriatiou : 

War  Department,  February  13,  1872. 

The  Secretary  of  War  has  the  honor  to  send  to  the  House  of  Representatives  a  com- 
TBanication  from  the  Chief  of  Ordnance,  recommending  an  appropriation  of  |100,000 
'for  the  completion  of  the  wagon-road  bridge  connecting  Moline  with  Rock  Island, 
Illinois. 

WM.  W.  BELKNAP, 
Secretary  of  War. 

Ordnance  Office,  War  Department, 
WaMngtoUy  February  12,  1872. 

Sir:  On  the  14th  April,  1869,  authority  was  given  by  General  Schofield,  Secretary 
of  War,  for  the  conslructiou  of  a  wagon-road  bridge,  connecting  the  town  of  Moline, 
nhnoitt,  with  the  upper  end  of  the  island  of  Rock  Island.  On  the  9th  December,  1869, 
upon  the  recommendation  of  General  Rodman,  commanding  the  arsenal,  the  piers 
and  abntments  of  the  bridge  were,  under  your  authority,  ordered  to  be  built.  No 
appropriation  for  building  the  superstructure  of  the  bridge  has  been  asked  for,  and 
the  work  is  in  the  same  condition  it  was  left  upon  the  completion  of  the  piers.  Funds 
have  not  been  heretofore  requested  to  prosecute  the  work  to  final  completion,  because 
other  objects  at  Rock  Island  arsenal,  of  more  immediate  importance,  demanded  earlier 
attention,  and  I  felt  that  this  project  might  be  deferred  for  a  time  without  serious  in- 
conYenience  to  the  Department.  It  was  for  this  reason  that  the  Department  refused 
the  application  of  the  commanding  officer  of  the  arsenal  to  permit  the  bridge  to  be 
bnilt  from  appropriations  that  were  under  its  control.  I  am  entirely  of  the  opinion 
that  the  bridge  will  be  of  great  public  convenience,  and  innre  to  the  benefit  of  the 
poblic  service,  and  do  recommend  that  $100,000  be  appropriated  for  its  completion, 
this  being  the  sum  estimated.  It  may  be  well  to  stat^  that  the  town  of  Moline  has 
pledged  itself  not  to  ask  to  be  allowed  to  use  the  road  between  the  bridge  and  the 
lower  part  of  the  island  as  a  public  highway. 
Very  respectfully,  vour  obedient  servant, 

A.  B.  DYER, 
Chief  of  Ordnance^  United  States  Army. 

Maialy  through  the  influence  of  Mr.  Hawley,  the  following  appropri- 
atiou  act  was  passed : 

AN  ACT  making  appropriations  for  sandry  civil  expennes  of  the  Government  for  the  fiscal  year  end 
ing  June  thirtieth,  eighteen  hundred  and  seventy -three,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhitd,  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priatecl,  for  the  objects  hereinfter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  seventy-three,  viz : 

ARMORIES  AND  ARSENALS. 

RocJc  Island  armory  and  arsenal,  Bock  Island,  Illinois. 

For  completion  of  the  wagon-road  bridge  connecting  Moline  with  Rock  Island,  one 
hundred  thousand  dollars. 

Ill  August,  an  advertisement  was  published  inviting  proposals  to  erect 
the  superstructure,  and  a  contract  tor  the  work  was  awarded  to  Messrs. 
Clarke,  Reeves  &>  Co.,  of  Philadelphia,  in  the  following  October;  the 
iron- work  to  be  manufactured  by  the  Phoenix  Iron  Company,  of  Phoenix- 
ville,  Pa.  l^^e  con  tract- price  for  the  superstructure  was  $60,820,  but 
some  additional  expense  was  afterward  incurred  on  account  of  a  double 
floor  and  some  other  changes  and  additions.  The  iron  railings  w^ere  fur- 
nished by  Robert  Wood  &  Co.,  of  Philadelphia.  The  cast-iron  orna- 
mental portals,  lamp-posts,  and  some  other  parts  were  manufactured  in 
the  arsenal-shops.  The  total  cost  of  the  superstructure,  approaches, 
retaining-walls,,riprapping,  painting,  engineering,  inspecting,  and  test- 
ing was  $93,539.32.  This,  added  to  the  cost  of  the  piers  and  abutments, 
makes  the  total  cost  of  the  bridge  $121,118.11.  It  is  believed  that  the 
quality  of  the  iron  in  this  bridge  is  much  better  than  that  in  any  of  the 
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other  arsenal- bridges,  and  the  strain  that  would  be  produced  by  the 
maximum  load  that  could  be  put  on  the  bridge  is  only  one-seventh  of 
the  total  strength  of  the  iron.  There  was  a  good  deal  of  correspondence 
with  the  contractors  respecting  the  quality  of  the  iron  and  details  of 
(Construction,  which  is  of  no  special  importance  now.  The  bridge  was 
completed  and  m^de  ready  for  use  in  May,  1873.  It  is  711  feet  3  inches 
long,  divided  into  live  equal  spans,  20  feet  wide  in  the  clear  between 
the  wheel-guards,  and  the  sidewalks  are  5  feet  wide  in  the  clear  between 
the  protecting  wood-work  over  the  bottom  chords  and  the  railings.  At 
its  commencement  this  work  was  placed  under  the  immediate  charge  of 
Lieut.  W.  P.  Butler,  Ordnance  Department,  one  of  the  assistants  at  the 
arsenal,  and  this  officer  calculated  the  bridge  company's  strain-sheets. 
Lieutenant  Butler  was  relieved  from  duty  at  the  arsenal  in  December, 
1872,  and  I  attended  in  person  to  the  construction  and  erection  of  the 
bridge  and  tests  of  the  iron.  A  description  of  the  bridge  and  an  accoant 
of  nearly  all  that  was  interesting  in  its  construction  is  contained  in  the 
following  extract  from  my  annual  report  of  principal  operations  at  the 
arsenal  for  the  year  ending  June  30, 1873 : 

The  new  iron  bridge  from  the  east  end  of  the  island  to  the  city  of  Moline,  generally 
known  as  the  Moline  bridge,  has  been  completed,  and  was  opened  for  travel  about 
May  29th.  I  inclose  herewith  drawings  of  the  bridge,  and  a  strain-sheet  for  one  span. 
The  spans  are  all  precisely  alike.  I  believe  the  bridge  fulfills  all  requirements  fur 
strength,  durability,  and  convenience.  It  is  a  very  handsome  structure.  As  regards 
strength,  I  have  to  report  as  follows : 

In  determining  dimensions  and  strength  of  parts,  calculations  were  made  for  a 
moving  load  of  2,500  pounds  per  lineal  foot.    The  minimum  limit  of  tensile  streDgtb 
was  placed  at  55,000  pounds  per  scjnare  inch  of  cross-section,  and  the  minimum  limit  of 
elasticity  at  20,000  pounds,  and  with  both  the  moving  and  dead  load,  no  iron  under 
tensile  strain  was  to  be  strained  more  than  9,000  pounds  per  square  inch.    (The  limit  of 
tensile  strength  was  placed  at  55,000,  because  that  was  the  limit  obtained  in  the  Rock 
Island  bridge,  tests  for  which  were  made  at  this  arsenal,  although  the  contract  was  for 
60,000.)    The  PhoBuix  Iron  Company  obtained  the  contract  for  the  iron,  and  one  of 
their  proposals  was  for  iron  with  tensile  strength  of  60,000  pounds;  permanent  set  not 
to  take  place  under  25,000  pounds;  and  this  proposal  was  accepted.    The  tests  Rave 
near  63,000  pounds  of  tensile  strength,  and  in  no  case  a  permanent  set  under  25,000 
pounds.    Tests  for  the  latter  were  made  upon  completed  bars,  ready  for  the  bridge. 
The  dimensions  of  parts  were  then  made  as  required  for  a  strength  of  55,000  pounds. 
The  dead-load,  therefore,  remaining  constant,  the  increase  of  strength  is  all  available 
for  a  moving  load,  and  placing  the  latter  at  2,500  pounds  per  lineal  foot,  the  working 
strain  falls  considerably  below  -f  of  the  total  streugth.     Iron  bridges  are  generally  con- 
structed for  a  working  strain  of  ^  of  total  strength. .  This  makes  the  strength  of  the 
bridge  much  greater  than  is  generally  required  in  the  best  iron  bridges.    Moreover,  it 
is  almost  impossible  that  so  great  a  moving  load  as  2,500  pounds  per  lineal  foot  will 
ever  be  placed  on  the  bridge.    If  wagons  are  packed  two  abreast,  the  weight  of  wagon 
and  load  placed  at  6,000  pounds,  and  of  two  horses  and  driver  at  2,700  pounds,  the 
load  will  be  less  than  1,000  pounds  per  foot.    If  the  weight  of  men  be  placed,  at  200 
pounds  each,  and  they  be  closely  packed,  each  occupying  two  feet  square,  both  on 
roadway  and  sidewalks,  the  load  will  be  1,500  pounds  per  foot.    The  tests  of  the  iron 
having  been  satisfactory,  and  the  difficulty  of  putting  a  sufficient  load  on  the  bridge 
being  considerable,  I  did  not  make  a  full  test  of  the  span.    While  building  the  ap- 
proaches, I  packed  one  span  with  wagons,  three  abreast,  each  wagon  loaded  with  about 
4,000  pounds  of  earth  and  rock,  without  perceptible  depression  of  the  span. 

The  truss  is  the  Whipple,  with  diagonal  main  posts,  flat  bar  stays,  Pbcenix  patent 
column,  top  chord,  and  posts,  and  pin  connections.  The  floor-beams  are* heavy  15''  iron 
I-beams,  with  wooden  joists,  and  the  deck  of  the  roadway  two  thicknesses  of  plank. 
The  lower  thickness  is  of  2f'  pine  plank  laid  laterally,  and  the  upper  oak  plank  3"  x 
&'  laid  longitudinally.  The  roadway  is  20  feet  wide  in  the  clear.  There  are  two  foot- 
walks  outside  the  chords,  each  five  feet  wide  in  the  clear,  with  wrought-iron  hand- 
rails. 

The  island  approach  is  completed.  It  has  a  grade  of  one  upon  38,  and  is  piked  with 
rock  12''  thick,  and  covered  with  5"  of  gravel.  For  the  Moline  approach,  there  was 
required  a  heavy  fill.  The  abutment  is  placed  in  the  river  80  feet  from  the  shore.  The 
grade  of  this  approach  has  a  rise  of  3'  8'  in  80  feet. 

The  hand-rail  of  the  bridge  continues  down  the  slope  crests  of  the  approach,  and  on 
each  side  are  stone  footwalks  5  feet  wide.    The  approach  is  also  piked  and  graveled. 
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The  preseut  Chief  of  Ordnance,  Brig.  Oen.  S.  Y.  Ben^t,  made  his  first 
isit  of  inspection  at  the  arsenal  in  May,  1875.  He  remained  six  days 
:  the  arsenal  and  made  a  full  inspection  of  all  the  work  of  construction 
lat  had  been  performed,  of  that  in  progress,  and  methods  employed  for 
urrying  it  on,  and  of  plans  for  future  work  and  interests  connected 
lerewith. 

Daring  the  period  of  time  embraced  in  this  chapter  the  business  at 
le  arsenal,  connected  with  the  care  and  preparation  of  ordnance-stores 
ad  the  supply  of  the  Army,  has  greatly  increased.  The  Chief  of  Ord- 
ance,  during  his  visit  at  the  arsenal,  made  a  special  examination  of  the 
leilities  for  commencing  at  the  arsenal  at  once  the  manufacture  of  stores^ 
iv  the  Army,  the  sources  from  which  the  materials  to  be  consumed  in 
ich  manufactures  could  be  procured  with  the  greatest  economy,  and 
le  cost  of  such  work  at  this  arsenal,  compared  with  the  cost  of  the  same 
b  the  eastern  arsenals.  In  accordance  with  his  instructions  the  work 
f  manufacturing  was  begun  in  the  month  of  July  following.  An  ac- 
>ant  of  this  is  given  in  my  annual  report  for  the  year  ending  June  30^ 
S76.     (See  Appendix  E  to  this  chapter.) 

In  September,  1873,  the  ordnance  depot  at  Omaha,  Nebr.,  and  in  May^ 
S74,  the  arsenal  at  Leavenworth,  Kans.,  were  broken  up.  Since  the 
itter  date,  nearly  all  the  ordnance-stores  required  for  the  Army  in  the 
ndian  country  have  been  supplied  from  this  arsenal. 

Since  I87I  the  following  arsenals  have  been  broken  up,  or  their  use  as 
rsenals  discontinued,  and  the  bulk  of  the  property  on  hand  has  been 
ransferred  to  this  arsenal  and  overhauled,  broken  up,  stored,  or  made 
t  for  issue  to  the  Army,  viz : 

Mount  Vernon  Arsenal,  Alabama,  in  1872. 

Baton  Rouge  Arsenal^  Louisiana,  in  1871. 

Leavenworth  Arsenal,  Kansas,  in  1874. 

Detroit  Arsenal,  Michigan,  in  1875. 

Columbus  Arsenal,  Ohio,  in  1875. 

During  my  command,  since  June,  1871,  the  following  mentioned 
fficers  have  been  stationed  at  the  arsenal  as  assistants : 

Capt.  Morris  SchaflF,  from  November  10,  1868,  to  December  31, 1871. 
t  which  date  he  resigned. 

Lieut.  M.  L.  Poland,  from  December  23,  1868,  to  August  5, 1871. 

Lieut.  E.  M.  Wright,  from  June  13,  1871,  to  November  10, 1875. 

Lieut.  W.  P.  Butler,  from  October,  1860,  to  July,  1873;  resigned  July 
!>,  1873. 

Lieut.  Charles  Shaler,  from  July,  1870,  to  August^  1874. 

Capt.  J.  P.  Farley,  from  September  17, 1871,  to  June  29, 1874. 

Lieut.  Cullen  Bryant,  from  May  20, 1872,  to  June  25,  1872. 

Lieut.  Issac  W.  Maclay.  This  officer  was  assigned  to  duty  at  this 
rsenal,  but  was  here  only  one  day,  (October  18, 1873 ;)  resigned  Novem- 
er  15, 1873. 

Lieut.  W.  S.  Beebe,  from  September  24, 1873,  to  November  1,  1873  j 
^signed,  to  take  effect  January  1, 1874. 

Capt.  W.  A.  Marye,  from  June  15, 1874,  to  June  12, 1870. 

Lieut.  A.  L.  Varney,  from  May  29, 1874,  to  November  28, 1874. 

Lieut.  W.  S.  Starring,  from  November  14, 1874,  to  July  19,  1876. 

Lieut.  M.  W.  Lyon,  from  December  15, 1874,  to  November  10,  1875. 

Lieut.  J.  C.  Ayres,  from  November  14, 1874. 

Lieut.  D.  M.  Taylor,  from  January  14, 1876. 

Capt.  J.  C.  Clifford,  from  June  12, 1876. 

Lieut.  James  Rockwell,  from  November  21, 1876. 
Capt.  A.  S.  M.  Morgan,  O.  S.  K.,  from  August  9, 1875. 
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Dariug  my  absences  from  the  arsenal  the  following  officers  hare  been 
temporarily  in  command: 

Lieut.  M.  L.  Poland,  from  June  9  to  July  13, 1871. 

Capt.  J.  P.  Farley,  from  March  11  to  April  12, 1872. 

Capt.  J.  P.  Farley,  from  January  13  to  March  28,  1873. 

Capt.  J.  P.  Farley,  from  Sept-ember  26  to  October  16,  1873. 

Capt.  W.  A.  Marye,  from  August  18  to  September  2, 1875, 

Capt.  W.  A.  Marye,  from  February  8  to  March  4,  1876. 

Capt.  J.  C.  Clifford,  from  October  30  to  December  1,  1876. 

In  1873,  an  act  of  Congress  was  passed  looking  to  the  establisbment 
of  a  military  prison  at  the  arsenal.  As  the  history  of  this  matter  does 
not  belong  to  the  history  of  the  construction  of  the  arsenal  and  work 
connected  therewith,  to  which  this  chapter  is  devoted,  the  act  referred 
to  and  the  subsequent  correspondence  and  action,  which  led  to  the 
establishment  of  the  prison  at  Fort  Leavenworth,  Kans.,  are  copied  iD 
an  appendix.    (See  Appendix  G  to  this  chapter.) 

There  is  not  much  else  connected  with  the  history  of  the  constraction 
of  the  arsenal  during  the  period  of  time  under  consideration  that  is  not 
included  in  the  annual  reports  for  the  different  years. 

In  all  the  building  operations  embraced  in  this  chapter,  difficulties  and 
delays  were  encountered  in  procuring  iron  and  stone  of  suitable  quality 
and  in  sufficient  quantities.  A  sample  of  the  difficulties  met  with  in 
procuring  iron  was  given  in  the  history  of  the  purchase  of  the  roof  frame 
for  Shop  E.  This  led  to  the  subsequent  manufacture  of  the  roof  frames 
for  Shops  D,  A,  and  F  at  the  arsenal,  the  new  Shops  E  and  C  affording 
ample  facilities  for  doing  the  work.  So  long  as  the  frames  were  manu- 
factured by  outside  parties  under  contract,  only  a  few  were  competent 
to  do  the  work,  and  the  number  of  bidders  for  the  work  was  limited  to 
these  few.  When  the  frames  were  manufactured  in  the  arsenal-shops^ 
all  parties  competent  to  furnish  the  iron  became  competent  to  bid,  and 
it  is  thought  that  a  considerable  saving  in  the  cost  of  the  iron  was 
effected.  Besides  this,  a  very  considerable  saving  in  the  cost  of  manu- 
facture was  effected,  as  is  shown  in  Appendix  E  to  this  chapter. 

The  difficulty  of  procuring  iron  of  suitable  quality  under  the  laws  and 
regulations  governing  purchases  and  appropriations,  also  led  to  a  plan, 
as  shown  in  the  following  correspondence,  for  the  manufacture  of  the 
higher  grade  of  iron  required  for  roof-frames  and  other  purposes,  from 
old  scrap  on  hand,  as  soon  as  the  armory  rolling-mill  (Shop  F)  should  be 
so  far  completed  as  to  permit  it. 

On  the  21st  of  November,  1874,  an  offer  was  received  to  purchase 
about  120,000  pounds  of  wroughtiron  scrap,  at  the  price  of  $20.50 per 
ton  of  2,000  pounds.  I  referred  this  letter  to  the  Chief  of  Ordnance,  with 
the  following  indorsement : 

Rock  Island  Arsenal,  Xovemher  23,  lc?74. 

Respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  A. 

The  witbin-meDtioned  stores  have  been  offered  at  public  sale.  I  do  not  think  the 
prices  offered  are  sufficient. 

1  believe  that  all  wrought-iron  scrap,  and  particularly  gun-carriage-iron  scrap,  should 
be  retained  at  this  post  for  conversion  into  a  high  grade  of  bar-iron  for  the  use  of  the 
Ordnance  Department  when  the  rolling-mill  shall  have  been  completed. 

This  letter  was  returned  to  Major  Flagler  with  the  following  indorse- 
ment: 

Ordnance  Offick,  Xoi\  27,  1874. 

Respectfully  returned  to  the  commanding  officer  of  Rock  Island  arsenal,  whose  views, 
as  coLtained  in  first  indorsement,  are  concurred  in. 

S.  V.  BEXfiT, 
Brigadier-General,  Chirf  of  Ot^nance, 
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On  the  3d  of  March,  1875, 1  indorsed  a  similar  proposition  to  purchase 
joat  288,000  pounds  of  obsolete  and  unserviceable  horseshoes  on  hand 
:  the  arsenal,  as  follows : 

I  ftm  firmly  of  the  opinion  that  these  shoes  should  he  converted  into  wrought-iron 
rap ;  that  they  shonld  he  retained  at  this  arsenal,  and  that  when  the  fixtures  are 
It  into  the  new  rolling-mill  a  heating  or  scrap-furnace  and  train  of  *' merchants' 
lis  "  (or  rolls  containing  the  forms  for  iron  most  nsed  hy  the  Ordnance  Department) 
oald  be  added  thereto,  and  that  when  required  this  iron  should  he  worked  over.  It 
not  impossihle  that  some  of  this  iron  may  furnish  stock  good  enough  for  the  manu- 
ctare  of  gnn-harrel  hlooms.  It  would  certainly,  when  worked  over,  furnish  the  hest 
00  required  for  ordnance  purposes,  and  an  iron  the  qualities  of  which  would  he  fully 
iderstood,  known,  and  assured. 

The  coat  of  working  over  would  he  one  cent  per  Ih.,  and  would  furnish  an  iron  aver- 
ting in  value  6  cents  at  ordinary  prices.  This  lot  of  iron  alone  would  pay  ahout  twice 
le  cost  of  the  plant  required  for  working  over  the  iron.  With  this  end  in  view  I  am 
Lrefully  preserving  and  storing  all  wrought-iron  scrap  that  accumulates  at  this 
"senal. 

The  horseshoes  are  now  securely  stored  in  the  hasement  of  one  of  the  new  shops,  and 
Iditional  storage-room  of  the  same  kind  is  almost  unlimited.  Besides  the  saving  to 
le  Government  calculated  herein  in  working  over  scrap,  it  is  fair  to  take  into  account 
further  saving  to  ordnance  appropriations,  equal  to  the  amount  the  iron  would  be 
>ld  for ;  for  if  the  iron  is  sold  it  results  in  no  benefit  to  these  appropriations. 

On  the  8th  of  March,  1875,  the  Chief  of  Ordnance  returned  the  fore- 

[oing-mentioned  papers,  as  follow  s : 

Ordnance  Office,  March  8,  1875. 

Eespectfully  returned  to  the  commanding  officer  of  Rock  Island  arsenal,  whose  views 
xprefej»ed  in  2d  indorsement  are  approved.  The  horseshoes  referred  to  will  be  dropped 
roffl  the  returns  and  taken  up  as  scrap. 

S.  V.  BENfiT, 
Brig.  Genei'alf  Chief  of  Ordnance. 

It  is  believed  that  the  rolling-mill  and  machinery  for  this  work  will  be 
n  condition  to  do  this  work  before  the  roof  of  the  next  shop  to  be  com- 
pleted (Shop  G)  will  be  required.  A  sample  of  the  difficulties  met  with 
n  procuring  sufficient  supplies  of  stone,  under  the  laws  and  regulations 
coverning  purchases,  appropriations,  and  expenditures,  was  shown  in 
he  history  of  Store-house  A  and  Shops  B  and  C.  Through  changes  in 
nethods  of  purchase,  these  difficulties  have  been  much  less  in  subse* 
laent  yeans,  and  nearly  all  the  stone  required  for  the  last  two  shops 
loilt,  A  and  F,  was  delivered  promptly,  as  required. 

The  most  fruitful  soured  of  opposition  to  a  proper  and  economical  man- 
igement  of  the  work  of  building  the  arsenal,  and  the  one  which  has 
)eeu  most  pregnant  with  loss  to  the  United  States,  has  been  the  foHow- 
ng  section  of  an  act  of  Congress,  approved  July  12,  1870,  which  pro- 
ides  : 

That  all  halances  of  appropriations  contained  in  the  annual  appropriation  hills  and 
tiade  specifically  for  the  service  of  any  fiscal  year,  and  remaining  unexpended  at  the 
xpiration  of  such  fiscal  year,  shall  only  he  applied  to  the  payment  of  expenses  properly 
ucorred  during  that  year,  or  to  the  fulfillment  of  contracts  properly  made  within  that 
ear,  and  such  haUnces  not  needed  for  the  said  purposes  shall  he  canned  to  the  sur- 
plus fund :  Proridtdf  That  this  section  shall  not  apply  to  appropriations  known  as  per- 
iianent  or  indefinite  appropriations. 

It  is  not  supposed  that  this  law  was  framed  for  or  intended  to  apply 
0  other  appropriations  than  those  the  necessity  for  which  should  expire 
it  the  end  of  the  year,  such  as  pay  of  the  Army,  &c.  It  was  found, 
lowever,  that  it  applied  to  building  operations  at  this  arsenal,  and  its 
'ffect  was,  and  has  been,  simply  to  compel  the  completion  within  the 
ear  of  building  operations,  which,  in  the  interest  of  economy  and  good 
eork,  should  be  extended  through  several  years.  This  should  be  evi-. 
lent,  without  explanation,  to  an  architect,  and,  with  a  little  considera- 
ion,  to  any  thinking  mind. 
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Under  the  above  and  other  laws,  appropriations  for  the  arsenal  are 
not  available  till  after  July  1,  and  the  time  for  using  them  expires  on 
the  30th  of  the  following  June.  After  the  1st  of  July,  the  necessary 
advertising,  execution  of  contracts  and  their  approval,  postpones  the 
time  of  the  first  delivery  of  materials  till  September,  and  often  till  late 
in  September. 

The  walls  of  the  buildings  are  of  stone,  and  the  construction  of  the 
buildings  involves  as  tnany  of  the  difficulties  and  delays  due  to  archi- 
tecture and  architectural  engineering  as  are  common  to  important  Gov- 
ernment buildings. 

On  account  of  the  climate,  the  season  for  out-door  and  masonry  work 
closes  generally  about  the  list  of  October,  and  does  not  recommence  till 
after  the  middle  of  April.  When  a  building  has  to  be  finished  in  the 
year,  it  must  be  covered  in  before  winter  in  order  that  inside-work 
may  go  on  during  the  winter.  A  consideration  of  the  foregoing  will 
show  what  obstructions  this  law  has  opposed  to  an  economical  manage- 
ment of  the  work  since  1870.  The  difficulties  and  losses  growing  outof 
it  .were  carefully  set  forth  year  after  year  in  my  annual  reports,  and 
some  action  to  secure  relief  urged.  (See  Appeiidixes  B  and  C  to  this 
chapter.) 

Section  5  of  an  act  of  Congress  approved  Jcfne  20, 1874,  gave  relief 
in  the  case  of  appropriations  for  fortifications,  light  houses,  river  and 
harbor  improvements,  and  public  buildings,  but,  as  it  appears,  not  to 
building  operations  at  this  arsenal. 

The  Mlow  ing  correspondence  and  papers  give  an  account  of  some 
efforts  made  to  obtain  relief  from  the  operation  of  the  law,  in  addition 
to  what  was  stated  and  urged  in  the  annual  reports  referred  to  above. 

Sec.  5  of  an  act  of  Congress  approved  June  20,  1874,  requires: 

That  from  and  after  the  first  day  of  July,  eighteen  handred  and  seventy-foar,  and 
of  each  year  thereafter,  the  Secretary  of  the  Treasury  shaU  cause  aU  unexpended 
balances  of  appropriations  which  shaU  have  remained  upon  the  books  of  the  Treasury 
for  two  fiscal  years  to  be  carried  to  the  surplus  fund  and  covered  into  the  Treasury: 
Frovidedt  That  this  provision  shall  not  apply  to  permanent  specific  appropriations, 
appropriations  for  rivers  and  harbors,  light-houses,  fortifications,  public  buildings,  or 
the  pay  of  the  Navy  and  Marine  Corps;  but  the  appropriations  named  in  this  proviso 
shall  coptinue  available  until  otherwise  ordered  by  Congress.  «  •  • 

On  the  6th  of  January,  1875, 1  wrote  to  the  Chief  of  Ordnance,  as  fol- 
lows: 

I  have  the  honor  to  ask  your  attention  to  section  5  of  an  act  of  Congress  approved 
June  20, 1874,  which  provides  that  appropriations  for  rivers  and  harbors,  light-houses^ 
fortifications,  a,nd  public  buildings  Bh&U  continue  available  until  otherwise  ordered  by 
Congress,  and  respectfully  request  that^I  may  be  informed  whether  the  proviso  therein 
for  public  buildings  was  iutended,  or  may  be  construed,  to  include  moneys  appropri- 
ated for  the  erection  of  public  buildings  at  this  arsenal. 

This  letter  was  returned  with  the  following  indorsement : 

Ordnance  Office,  Januarif  12, 1675. 

Respectfully  returned  to  the  commanding  officer  of  Rock  Island  arsenal. 
The  5th  section  of  act  approved  June  20,  1874,  embraces  all  public  buildings— Rock 
Island  arsenal  included — but  it  does  not  permit  the  use  of  the  money  appropriated  for 
any  year  after  the  expiration  of  said  year,  except  in  fulfillment  of  contracts  made  as 
provided  in  5th  section  of  act  approved  July  12,  1870. 

8.  V.  BENfiT, 
Brigadier-Generalf  Chitfof  Ordnance. 

This  was  returned  to  the  Chief  of  Ordnance  with  the  following  in- 
dorsement: 

Rock  Island  Arsenal,  January  16, 1875. 

Respectfully  returne  1  to  the  Chief  of  Ordnance,  United  States  Army.  The  building^ 
at  this  arsenal  being  included  in  the  proviso  of  the  5th  section  of  the  act  of  Jane  &f 
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^4,  the  proviso  appeared  to  rae  to  state  that  appropriations  for  these  buildings  should 
dutinue  available  until  otherwise  ordered  by  Congress. 

D.  W.  FLAGLER, 
Major  of  Ordnance,  Brt.  Lieut.  CoL,  U.  S.  J.,  Commanding. 

lu  Januar3%  1875,  tbe  foUowiu^  action  on  tbis  subject  was  taken  by 
be  Cbief  of  Ordnance  and  tbe  Secretary  of  War : 

War  Department,  January  13,  1875. 

Tbe  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Representatives 
>minnnication  of  the  6th  instant,  from  the  commanding  officer  of  the  Rock  Island 
raenal,  with  indorsement  thereon  of  the  Cbief  of  Ordnance,  requesting  that  the  ap- 
roitriation  for  that  arsenal  for  the  year  ending  June  30,  1876,  be  made  available  upon 
le  passage  of  the  act,  and  to  recommend  the  same  to  the  favorable  consideration  of 
oDgrees. 

WM.  W.  BELKNAP, 

Secretary  of  fVar. 

Rock  Island  Arsenal,  Illinois,  January  6, 1875. 

Sir  :  I  have  the  honor  to  request  (if  yon  deem  it  advisable)  that  Congress  be  asked 
»  make  the  appropriations  for  this  arsenal  for  the  year  ending  June  30, 1876,  available 
»r  use  on  the  passage  of  the  appropriation  act. 

The  necessity  for  this  action  is  important  from  the  fact  that  the  estimate  asks. for 
mds  for  the  completion  of  Shop  ^'A,''  and  for  the  erection  of  two  new  buildings — ^an 
QSee,  and  one  block  of  quarters;  and  tbe  law  of  July  12, 1870,  requires  that  the  unex- 
eoded  part  of  the  appropriations  be  covered  into  the  Treasury  at  the  close  of  the  year, 
herefore  the  buildings  have  to  be  completed  within  the  y^ar,  (before  June  30,  1876,) 
nd  to  do  this  the  roofs  must  be  on  the  buildings  before  winter  sets  in.  As  contracts 
>r  material  cannot  be  made  until  after  the  appropriation  is  available,  and  about  six 
eeks  must  be  consumed  in  advertising  for  proposals,  it  is  clear  that  if  tbe  commence- 
lent  of  work  is  deferred  till  after  July  1,  an  economical  completion  of  the  necessary 
'ork  before  cold  weather  will  be  difficult. 

It  is  also  important  because  if  the  commencement  of  work  is  deferred  until  the 
liddle  of  the  season,  skilled  labor  is  drawn  off  elsewhere  and  cannot>be  obtained 
unly  and  economically. 

I  do  not  think  the  importance  and  economy  of  commencing  work  early  in  the 
[)ring,  and  of  carrying  it  on  carefully  and  slowly  through  the  whole  season,  can  be 
verestimated. 

As  tbis  can  be  effected  by  making  the  appropriation  available  on  the  passage  of 
le  act,  and  there  seems  to  be  no  objection  to  such  action,  I  would  respectfully  urge 
3at  it  may  be  done. 

I  have  this  day  sent  to  you  a  letter  of  inquiry  respecting  the  intention  of  section  5 
f  an  act  of  Congress  approved  June  20, 1874.  If  it  is  found  that  the  act  referred  to 
oes  not  make  appropriations  for  buildings  at  this  arsenal  available  for  a  longer  time 
san  one  year,  I  respectfully  request  that  Congress  may  be  asked  to  make  tbe  appro- 
nations  for  this  arsenal  available  for  use  at  least  two  years  after  tbe  appropriations 
re  made. 

Tbe  necessity  for  tbis  has  been  explained  in  my  annual  reports.  For  your  conven- 
mee,  I  inclose  an  extract  from  my  last  annual  report  on  this  subject. 

In  any  caae,  however,  I  deem  it  very  important  that  the  appropriations  for  next 
ear  should  be  made  available  for  use  on  the  passage  of  the  appropriation  act  for  rea- 
ms which  have  been  set  forth  in  this  letter. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnanoej  Commanding. 

Brig.  Gen.  S.  V.  Brn£t, 

Chief  of  Ordnancty  Washington,  D.  C. 

[Istiodorsement.] 

Ordnance  Office,  January  11,  1875. 

Respectfully  submitted  to  the  Secretary  of  War.  The  commanding  officer  of  the 
ock  Island  arsenal  very  clearly  sets  forth  herein  the  necessity  for  a  proviso  making 
ppropriations  for  the  erection  of  public  buildings  available  on  the  passage  of  the  act 
id  for  tbe  period  of  two  years.  His  views  are  concurred  in,  and  it  is  respectfully 
commended  that  the  attention  of  Congress  be  called  to  the  subject  for  favorable 
losideration.  . 

8.  V.  BENfiT, 
Brigadier- General,  Chief  of  Ordnance. 
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Extract  from   the  anmtal  report  of  the  principal  operalione  at  the  Rock  Island  arsenaly 

lUinois,  ddring  thejiHcal  year  ending  June  30,  ld74. 

»  *  *  »  *  »  « 

I  would  again  respectfally  call  the  attention  of  the  Department  to  the  necessity,  to 
this  arsenal)  for  some  relief  from  the  operation  of  the  law  requiring  that  unexpended 
portions  of  appropriations  he  Covered  into  the  Treasury  at  the  close  of  the  year. 

The  had  working  of  the  law,  particularly  as  regards  economy  during  the  past  year, 
has  heen  somewhat  disheartening.  I  quote  what  was  said  on  this  subject  in  my  last 
annual  report,  which  explains  some  of  the  difficalties  arising  from  the  operation  of  tbe 
law  at  this  arsenal : 

^*  I  respectfully  invite  the  earnest  attention  of  the  Department  to  the  effect  upon 
the  operations  of  this  arsenal  of  the  law  of  Jul^  12,  1870,  covering  unexpended 
appropriations  into  the  Treasury. 

'*  In  building,  an  appropriation  generally  is  only  sufidcient  for  the  operation  in  band, 
and  the  effect  of  the  law  is,  then,  simply  to  compel  the  forced  completion  of  tbe  opera- 
tion within  the  year.  This  enforced  completion  is  ditficult  of  accomplishment,  and 
must  almost  always  be  attended  with  imperfections  in  the  work  and  considerable 
additional  expense  and  loss  of  money.  For  instance:  An  appropriatioii  is  made  for 
the  erection  of  a  building.  The  money  is  not  available  for  the  work  till  after  Jaly  1, 
and  cannot  be  obtained  till  some  time  thereafter,  and  the  building  must  be  completed 
before  the  30th  of  June  following. 

"  For  most  bnildings  the  walls  must  be  completed  and  the  roof  pnt  on  before  cold 
weather,  so  that  interior  work  may  go  on  during  the  winter,  or  the  building  cannot  be 
completed  in  the  year, 

"  Under  the  laws  and  rules  governing  expenditures,  work  cannot  be  well  underway 
until  the  latter  part  of  July.  There  is  then  lefc  of  good  weather  only  August,  Sep- 
tember, October,  and  sometimes  a  V^^^  ^^  November,  for  all  the  excavatioo  for 
foundations  and  basements,  (generally  in  rock — a  slow  and  tedious  work,  requiring 
blasting,)  and  for  the  completion  of  the  walls  and  roof. 

**The  walls  are  stone,  and  stone-work  involving  architecture  cannot  be  harried 
satisfactorily.  All  the  operations  of  getting  suitable  stone  from  distant  qaarriest, 
transportation,  cutting,  and  preparation  for  the  walls  are  slow,  tedious,  and  trouble- 
some, and  unexpected  delays  are  sure  to  occur. 

''The  elements  of  loss  in  doing  work  in  this  manner  are  as  follows:  Suitable  mate- 
rial cannot  be  obtained,  and  high  prices  must  be  paid;  a  quarryn^an  cannot  work  bis 
quarry  to  advantage,  and  must  charge  accordingly ;  the  contractor  at  once  understanils 
his  advantage,  and  the  tendency  is  to  deliver  poor  material ;  the  officer  must  sometimes 
accept  material  which  he  would  reject  were  not  the  alternative  the  loss  of  his  appro- 
priation and  failure  to  do  his  work ;  again,  a  large  force  must  be  employed  on  the  work. 
This  involves  the  payment  of  extraordinary  wages  to  get  workmen,  to  pay  traveling 
expenses,  and  change  their  abode,  when  they  may  be  discharged  in  a  few  months. 
Troublesome  workmen  find  out  that  the  Government  is  in  their  poster,  and  the  system 
induces  strikes.  This  necessary  employment  of  a  large  force  temporarily,  and  tben  a 
suspension  of  work,  and  requiring  workmen  to  lie  idle,  not  only  creates  great  dissatis- 
faction among  workmen  and  in  the  community,  but  also  deprives  the  Government  of 
the  advantage  of  giving  workmen  regular  and  permanent  employment,  whereby  they 
are  induced  to  make  this  a  permanent  home,  and  their  services  can  be  obtained  at  fair, 
low  wages.  It  is  impossible,  in  most  cases,  to  push  walls  to  completion  before  cold 
weather,  and  the  upper  and  difficult  part  of  the  wall  must  be  built  m  the  extreme  cold 
of  winter  at  great  loss.  The  season  for  advantageous  work  commences  in  the  spring 
and  closes  in  the  fall.  The  close  of  the  fiscal  year  comes  just  in  the  middle  of  that 
season,  and  work  must  gradually  stop  as  the  end  of  the  year  approaches.  This  occur- 
ring in  the  busiest  part  of  the  season,  many  of  the  best  workmen  are  sure  to  get 
employment  elsewhere  before  work  can  be  resumed.  Little  latitude  is  allowed  in 
making  purchases,  and  they  must  be  made  at  once,  no  matter  what  is  the  state  of  the 
market,  and  without  waiting  to  draw  from  distant  sources. 

'*  The  foregoing  are  a  few  of  the  evils  of  the  system.  Great  trouble  and  labor  is 
involved  in  combating  them,  and  it  cannot  always  be  done  successfully.  I  know  of 
few  things  so  heartless  and  discouraging  as  to  labor  diligently  and  well  to  accomplish 
work  economicallv  and  find  oneself  defeated  unnecessarily. 

^*  The  evils  spoken  of  have  been  in  full  force  at  the  arsenal  during  the  past  year. 
The  rebuilding  of  Chicago  drew  oflf  every  kind  of  material  and  labor  required  at  the 
arsenal,  promoted  strikes,  advanced  prices,  and,  being  forced  to  accomplish  work 
within  a  specified  time,  it  was  impossible  to  do  it  satisfactorily  and  well  at  satisfactory 
pricea  and  keep  within  the  estimates. 

**  I  believe  that  none  of  these  facts  are  new  to  the  Department.  If  the  Department 
deem  it  practicable  to  get  from  Congress  any  modification  of  the  law,  I  respectfully 
urge  the  great  advantage  to  this  arsenal  of  such  a  modification  as  will  make  appro- 
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tmtions  for  pnblic  baildings  at  this  arsenal '  permanent  appropriations/  or  available 
or  three  years  or  two  years,  instead  of  one,  and  I  respectfully  request  that  some 
kction  to  this  end  may  be  taken. 

"D.  W.  FLAGLER, 
^*  Captain  of  Ordnancfj  BtL  Lieut,  Col.y  V,  S,  J.,  Commanding," 

On  May  4,  1876, 1  wrote  to  the  Chief  of  Ordnance  as  follows: 

I  have  the  honor  to  communicate  for  your  information  the  following : 

An  appropriation  was  made  by  Congress  last  year  for  transmission  and  water-power 
uachinery  for  furnishing  power  to  the  shops  at  this  arsenal. 

The  character  of  the  machinery  was  such,  that  time,  certainly  a  year,  was  required 
or  its  manufacture,  if  regard  was  paid  to  economy  and  perfection.  The  machinery 
onld  not,  therefore,  be  made  and  put  up  last  fall.  It  is  now  nearly  completed,  but 
aoDot  be  put  in  during  the  present  high  water  in  the  river.  This  high  water  will  last 
ID  til  after  July  Ist,  and  the  work  cannot  be  done  with  advantage  until  low  water 
bis  fall. 

Section  5  of  act  of  Congress  approved  July  12,  1870,  (chap.  251,  vol.  16,  p.  230,  Re- 
ised  Statutes,)  requiring  that  unexpended  portions  of  appropriations  be  covered  into 
be  Treasury  at  the  close  of  each  fiscal  year,  practically  requires  that  the  work  be  com- 
pleted before  July  1st,  unless  the  time  for  doing  the  work  can  be  extended.  If  this  is 
lol  done,  the  use  of  the  machinery  manufactui^  must  be  lost  for  some  years. 

I  therefore  respectfully  request,  if  you  should  deem  it  necessary,  that  application 
*e  made  to  Congress  for  permission  to  continue  for  use  at  this  arsenal  until  June  30, 
r77,  any  unexpended  portions  of  appropriations  for  this  arsenal  that  may  be  on  hand 
it  the  close  of  the  present  fiscal  year. 

To  show  the  loss  to  the  Government  which  must  result  from  the  operation  of  the 
id  of  July  20,  1870,  in  its  application  to  building  and  engineering  operations  at  this 
irtenal,  I  respectfully  refer  yoa  to  my  letter  of  June  6,  1875,  and  my  annual  reports  for 
he  years  1873  and  1874. 

With  the  hope  that  relief  from  the  operation  of  this  law  may  be  obtained  without 
ipplication  to  Congress,  I  respectfully  refer  you  to  my  letter  of  January  6,  lb75,  a  copy 
»f  which  is  introduced  here. 

(This  is  the  letter  transmitted  to  Congress  and  copied  a  few  pages 
)ack.) 

During  the  last  session  of  Congress,  (I  think  in  January,  1875,)  application  was 
nade  by  the  Chief  of  Ordnance  to  Congress  for  such  action  as  would  make  appropria- 
ions  for  the  arsenal  available  for  use  for  a  longer  time  than  one  year.  I  was  informed 
ifVer  the  close  of  the  session  by  the  member  of  Congress  from  this  district,  Hon.  J.  B. 
lawley,  that  this  application  was  referred  to  the  Committee  on  Appropriations,  aud 
bat  that  committee  took  no  action  in  the  matter;  but  he  stated  that  the  intention  of 
ection  5  of  act  approved  June  20,  1874,  (sec.  5,  chap.  328,  p.  110  of  Statutes  passed  by 
int  session  of  the  Forty-third  Congress,)  was  to  grant  exactly  the  modification  of  the 
ct  of  July  12,  1870,  that  was  asked  for,  and  that,  therefore,  no  further  action  was 
leceasary. 

Mr.  Hawley  also  informed  me  that  on  account  of  the  importance  of  the  matter  to 
he  interests  of  this  arsenal  he  called  upon  the  accounting  officers  of  the  Treasury  for 

decision  as  to  the  application  of  section  5  of  act  approved  June  20,  1874,  to  appro- 
priations for  this  arseual,  and  I  inclose  herewith  a  letter  from  Mr.  Uawley  on  this 
abject. 

In  view  of  its  importance  to  the  interests  of  this  arsenal,  I  respectfully  ask  for  such 
etion  in  the  matter  as  you  may  deem  advisable. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnance ^  Commanding, 

The  following  is  a  copy  of  Mr.  Hawley's  letter  referred  to  in  the  fore- 

;oiDg  commnnication : 

Rock  Island,  Ilxinois,  May  2, 1876. 
Colonel  D.  W.  Flagler, 

Commanding  Rock  Island  Arsenal : 

Dear  Sir  :  Yours  of  yesterday,  with  inclosnres,  just  received.  I  remember  very  well 
oor  communication,  referred  by  the  Chief  of  Ordnance  to  Congress,  upon  the  subject 
r  covering  into  the  Treasury  unexpended  balances  at  the  end  of  the  fiscal  year. 

A  year  ago  last  winter  I  called  the  attention  of  Gen.  Garfield,  chairman  of  the 
ommittee  on  Appropriations,  to  your  letter,  and  he  was  clearly  of  the  opinion  that 
iction  5  of  act  of  Jane  20, 1674,  was  suflScient  to  prevent  the  covering  into  the  Treasury 
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of  balances  of  appropriations  made  for  the  constraction  of  buildings  at  Rock  Island 
arsenal. 

I  concurred  with  him  fully  in  that  opinion ,  and,  for  the  pnrpose  of  ascertaining 
what  would  be  the  action  of  the  Treasury  Departoaent  upon  the  law,  I  called  upon  the 
First  and  Second  Comptrollers  of  the  Treasury  and  presented  the  question  to  them, 
and  was  informed  by  both  of  them  that  they  had  consulted  together  in  regard  to  it,  and 
were  of  opinion  that  balances  of  appropriations  for  such  buildings  were  not  covered 
into  the  Treasury. 

I  so  wrote  you  soon  after,  advising  you  of  what  I  had  done,  and  a«suriog  yon  that  yoo 
would  find  the  then  existing  law  in  its  administration  all  tbat  you  would  desire. 
Respectfully,  your  ol^ient  servant, 

JNO.  B.  HAWLEY. 

On  the  lOth  of  August,  1876, 1  wrote  again  to  the  Chief  of  Ordnance, 
as  follows : 

Referring  to  my  letter  of  May  4, 1876,  respecting  the  impracticability  of  putting  in 
water-wheels  and  other  mill-machinery  under  the  appropriation  of  last  year,  unless  the 
time  for  doing  the  work  was  extended  until  the  season  of  low  water  in  the  river  this 
fall,  I 'have  the  honor  to  ask  if  any  decision  is  obtained  which  will  permit  the  work  to 
be  done  this  fall,  that  I  may  receive  instructions  as  soon  as  is  couvenient. 

I  had  nearly  completed  the  manufacture  of  the  water-wheels  and  machinery  on  tlM 
30th  of  June,  when  under  par.  5  of  act  of  Congress  approved  July  12,  1870,  the  work 
had  to  stop. 

I  have  left  (unexpended)  |3,625  of  the  appropriation  for  this  work,  which  is  sufficient 
for  putting  in  the  machinery  and  commencing  the  use  of  the  water-power,  if  authority 
could  be  obtained  to  use  it. 

The  season  of  low  water,  during  which  it  is  practicable  to  put  iu  the  machinery  with 
any  regard  to  economy,  will  be  over  about  the  last  of  October,  and  there  is  left  now 
only  about  sufficient  time  in  which  to  do  the  work  well. 

If  the  machinery  had  been  put  in  within  the  limit  of  time  which  the  act  of  Congrees 
above  referred  to  gave  for  completing  the  work,  then  it  must  have  been  put  in  during 
the  high  water  of  last  May  and  June.  This  would  have  required  new  ooffer-dams  of 
great  strength,  22  feet  high,  and  that  the  water  be  pumped  out  to  a  depth  of  over  20 
^et.  This  alone  would  have  cost  more  than  all  the  money  required  and  available  for 
putting  iu  the  machinery  and  completing  the  work. 

This  letter  was  returned  with  the  following  indorsement : 

Ordnance  Office,  War  Department,  . 

Washington,  Aug,  14, 1876. 

Respectfully  returned  to  the  commanding  officer  of  Rock  Island  arsenal. 
Legislative  action  was  requested  to  enable  the  expenditure  of  the  appropriation  made 
for  this  purpose  to  be  continued  after  July  1st,  but  no  action  has  been  taken  by  Con- 
gress on  the  subject. 

S.  V.  BENfiT, 
Brigadier-General,  Chief  of  Ordnance. 


Appendixes  to  Chapter  VIIL 

A. 

Report  of  the  principal  operations  at  the  Bock  Island  arsenal  during  the  fiscal  year  ending 

June  30th,  1872. 

The  sixth  section  of  the  act  of  Congress  approved  April  20th,  1871,  made  the  appro- 
priations to  this  arsenal  available  for  use  at  once.  In  accordance  therewith  a  portion 
of  the  appropriations  were  expended  before  July  1st,  1871,  and  this  report  includes  those 
expenditures  and  the  operations  under  the  same. 

ROCK   ISLAND  ARSENAL. 

Water-power, 

The  work  upon  the  water-power  for  the  year  has  been,  mainly :  The  bnilding  of  the 
canal  and  the  completion  of  the  same,  nearly  ;  the  building  of  the  stone  dike  and  the 
completion  of  the  same,  nearly;  the  completion  of  the  npper-dara  wall,  (generally 
known  as  the  Moline  dam,}  and  the  building  of  the  wing-walls  to  receive  the  end  of  the 
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tone  dike.aod  the  building  of  the  dike  to  prevent  the  overflow  of  the  MolineWater-Po  wer 
'ompany'a  land.  Previous  to  the  beginning  of  the  year,  work  upon  the  water-power 
ad  been  carried  as  far  as  the  building  of  the  upper  stone  dam  to  its  intersection  with 
be  temporary  *' bnlk-head;"  the  completion  of  the  island  shore  dike  ;  a  partial  exca- 
atton  of  the  canal,  and  the  building  of* a  portion  of  the  stone  dike.  Ttie  temporary 
bolk-bead''  referred  to  is  shown  on  the  map,  and  was  put  in  by  the  Moline  Water- 
'ower  Company  for  the  pnrpose  of  enabling  them  to  use  the  water-power  until  the 
)wer  d»m  should  be  completed.  When  building  the  stone  dike,  coffer-dam  No.  2 
iclosed  the  part  of  the  river  where  the  dike  is  situated,  and  the  bed  of  the  river  within 
tie  coflTrtr  was  kept  dry  by  pumping. 

The  Moline  Water-Power  Company  nsed  the  water-power  during  this  time,  their 
lil-water  escaping  between  coffer  No.  2  and  the  uncompleted  end  of  the  dam- wall.  A 
ontract  between  the  United  States  and  the  Moline  Water-Power  Company  required 
bat  this  gap  for  the  escape  of  the  company's  tail-water  between  the  unfinished  ends 
f  the  dam  and  the  stone  dike  should  be  left  open  until  the  dike  should  be  completed 
9  that  point,  and  there  should  be  left  in  the  canal  only  sufficient  material  to  complete 
be  dike  and  close  up  the  gap.  Then  the  company's  gates  were  to  be  closed  and  the 
rater  nhut  off,  while  the  gap  was  being  closed  aud  the  canal  finished. 

Work  for  the  year  ending  June  30, 1872,  includes  also  work  done  from  June  5th  to  June 
Otb,  187 1.  Ten  days  were  consumed  in  pumping  out  the  coffer.  The  force  of  workmen 
u  the  canal  was  then  gradually  increased  until  June  HOth,  when  the  daily  expenses 
lad  reached  about  $1,000.  From  that  time  till  the  close  of  the  season  about  900 
aborers  and  75  teams  were  employed  on  this  work,  the  daily  expenses  averaging  about 
1,250.  The  dmiensions  of  the  canal  and  the  stone  dike  are  shown  in  the  accompany- 
ng  drawing,  marked  *'A." 

The  core  shown  in  the  cross-section  of  the  stone  dike  is  composed  of  a  b^^ton  of 
lydraulic  cement  and  finely-broken  rock.  The  slopes  of  the  dikes  are  covered  with 
ery  excellent  dry  slope  walls,  (generally  called  riprap  in  this  report..)  These 
vails  have  their  foundation  on  bed-rock  under  the  river,  and  are  sustained  from  slip- 
nog  by  a  slight  excavation  and  heavy  riprap,  shown  in  the  drawing.  Total  excava- 
ioD  of  earth  from  the  canal  during  the  year  was  3,793  cubic  yards;  total  exoavatiou  of 
ock  from  canal  during  the  year  was  87,674  cubic  yards ;  total  rock  hauled  to  aud  used 
u  building  stone  dike,  12.451  cubic  yards;  total  b^tou  core  built,  3,H43  cubic  yards; 
otal  earth  dike  built,  2,600  cubic  yards ;  total  riprap  laid,  14,727  square  yardn  ;  ma- 
oary  laid  in  upper-dam  wall  and  in  wiug-walls  to  receive  the  upper  end  of  the  stone 
like,  345  cubic  yards ;  masonry  in  piers  and  abutments  of  bridge  over  canal,  30^  cubic 
tirds. 

Throughout  the  season  the  work  upon  the  water-power  had  been  so  arranged  that 
he  canal,  the  stone  dike,  and  the  upper  dam  should  be  completed  before  winter  set  in. 
Phis  was  neces.Hary  because  the  high  water  in  the  spring  would  probable  prevent  the 
couoniical  resumption  of  work  before  the  latter  part  of  June,  and  it  was  desirable  that 
til  the  upper  part  of  the  development  should  be  completed  during  the  year.  The  work 
^  ould  have  been  completed  about  the  5th  of  November  had  not  the  Moline  Water- 
*ower  Company  raided  a  controversy  respecting  the  dimensions  of  the  canal.  In  ac- 
ordance  with  a*  written  notification  to  the  Moline  Water-Power  Company,  dated 
ingust  22d,  1871,  their  gates  were  closed  on  the  15Ch  of  October,  1871,  and  new  coffer- 
lams  (marked  **No.  3,''  on  map  A,)  closing  their  tail-ilice  were  put  in,  and  the  work  of 
loHing  the  gap,  by  completing  the  stone  dam  aud  the  stone  dike,  was  commenced. 

lu  reply  to  my  notification,  I  received  from  the  president  of  the  Moline  Water-Power 
.'oropauy  a  protest  against  the  work,  and  it  was  then  that  the  controversy  referred  t4> 
ibove  began.  Jt  was  claimed  by  the  Moline  Water-Power  Company  that  the  canal  was 
>oth  too  narrow  and  too  shallow ;  that  it  should  be  widened  about  fifty  feet  and  deep- 
ued  about  three  feet.  I  think  it  was  clearly  shown  in  the  discussion  of  the  matter 
bat  the  canal  was  being  completed  with  the  dimensions  agreed  upon  between  General 
Rodman  aud  the  ^Inline  Water-Power  Company,  and,  moreover,  that  its  capacity  was 
ill  the  company  had  a  right  to  claim  or  ask  for  under  the  contracts  they  had  made 
vith  the  Government,  or  upon  any  plea  of  justice  or  economy.  For  a  full  discussion 
»f  the  matter,  I  respectfully  refer  you  to  my  letter  to  the  Chief  of  Ordnance,  dated 
>;tob€r  24,  1K71,  inclosing  a  copy  of  the  protest  (against  the  work)  from  Mr.  Charles 
VtkJDDon,  president  of  the  Moline  Water-Power  Company.    (See  Chapter  VIII.) 

To  prevent  future  difficulty,  I  recommended  that  the  canal  be  deepened  one  foot  at 
ts  upper  end,  and  one  foot  and  three  inches  at  its  lower  end.  This  recommendation 
w^as  approved  by  the  Chief  of  Ordnance  in  a  telegram,  dated  October  30th,  1871,  and 
he  necessary  change  in  work  was  commenced.  Owing  to  the  character  of  the  rock  to 
je  excavated,  it  was  extremely  difficult  and  in  most  cases  impossible  to  quarry  out  ex- 
tctly  one  foot  from  the  bottom  of  the  completed  parts  of  the  canal.  The  attempts  to  do 
t  made  the  work  slow  and  tedious,  and  as  the  blasts  would  generally  take  out  two  feet  or 
iiore,  and  the  additional  rock  blasted  had  to  be  hauled  away,  the  work  became  very 
ipeusive.  It  was  estimated  that  the  change  in  depth  of  the  canal  would  delay  its 
otopletion  about  one  month,  but  although  strenuous  efforts  were  made,  I  failed  to 
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complete  the  work  dnring  the  season.  Early  in  December  heavy  rains  and  cold 
weather  set  in,  delaying  the  progress  of  the  work.  December  22  the  coffer-dam  was 
broken  by  a  heavy  rain,  and  a  few  days  afterward  the  thermometer  fell  to  16^  belor 
zero,  the  pumps  could  not  be  worked,  and  the  work  had  to  be  abandoned.  There  was 
left  about  3,400  cubic  yards  of  rock  to  be  tak«a  oat  of  the  canal,  and  about  700  cubic 
yards  of  stone  to  be  placed  on  the  dike,  and  about  1,588  square  yards  of  riprapping  to 
complete  the  dike.  This  work  will  be  completed  this  fall  when  the  water  u  at  its 
lowest  stage.  The  total  cost  of  the  work  still  required  to  complete  the  dike  and  canal 
will  be  about  $5,000. 

I  estimate  the  expense  t^  the  United  States  of  lowering  the  bottom  of  the  canal  9» 
it  haw  been  done,  to  be  fully  $29,642.07.  It  will  be  understood  from  the  foregoing  that 
the  canal  was  so  far  completed  that  it  could  be  nsed.  The  stone  dam  was  entirely 
completed,  the  stone  dike  so  nearly  completed  that  it  could  be  used  with  perfect  safety, 
and  so  little  material  was  left'  in  the  canal  that  I  estimate  its  capacity  to  be  diminisbed 
thereby  only  about  6  per  CHUt. 

When  I  was  forced  to  suspend  operations,  I  cleared  out  my  coffers  and  permitted  tbe 
Moline  Water-Power  Company  to  open  their  gat-es  and  use  the  canal  as  a  tail-race. 
Thin  was  done  on  the  30th  day  of  December,  1871,  and  water  first  flowed  through  the 
canal  on  that  day.    They  are  still  using  the  water-power  in  this  manner. 

Subsequent  observations  have  convinced  me  that  the  capacity  of  the  canal  is  suffi- 
cient for  the  purpose  for  which  it  was  designed.  In  answer  to  verbal  inquiries,  indi- 
vidual members  of  the  Moline  Water  Company  have  said  to  me  that  they  were  entirely 
satisfied  with  the  canal.  My  experience  leads  me  to  the  opinion  that  no  more  convinc- 
ing proof  of  the  sufficient  capacity  of  the  canal  could  be  required  than  the  fact 
that  the  president  of  the  Moliue  Water-Power  Company  has  made  no  further  com- 
plaiuts  and  protests  against  the  work.  I  hope  there  will  be  no  further  controversy 
reH]>e.cting  it.  The  accompanying  drawing,  marked  •*  C,"  shows  the  method  of  com- 
pleting the  Moline  dam  and  of  the  wing-walls  to  receive  the  stone  dike.  The  total 
expemlitures  on  the  wat-er-power  during  the  year  was  $196,433.69.  The  total  appro- 
priation was  $200,000.  In  previous  years  the  expenditures  upon  the  water-power  bad 
exceeded  the  amount  designated  for  the  same  under  *'  Rock  Island  arsenal "  appropri- 
ations by  $24,165.17.  I  had  expected  to  equalize  this  expenditure  last  year,  but  wa8 
prevented  by  the  necessity  for  deepening  and  completing  the  canal. 

WORK  ON  UNFINISHED  SHOPS  B  AND  C. 

The  present  designation  of  shops  by  letters  is  that  shown  on  the  accompanying  map, 
marked  *'B." 

Shop  B. 

This  shop,  heretofore  known  as  No.  1,  was  commenced  in  October,  1866.  Dnring  the 
past  year  it  has  been  painted  throughout,  the  iron  parts  requiring  two  coats  and  the 
wood- work  three.  The  iron  parts  painted  are  the  roof-frame  complete  and  the  col- 
nmns  and  floor-joists.  The  wooden  parts  are  the  interior  of  the  wooden  roof,  sheath- 
ing and  rafters,  and  the  doors  and  windows.  Two  of  the  four  iron  staircases  have  been 
commenced  and  nearly  completed.  Outside  the  building  all  the  area  walls  have  been 
built  of  stone  and  completed,  except  along  the  east  front  on  First  street;  and  all  the 
entrance-steps  have  been  built  except  on  the  east  side.  The  steps  are  of  stone,  massive 
and  substantial,  and  have  been  built  to  fourteen  of  the  doors.  The  total  length  of 
area-wall  built  is  1,250  feet.  The  c«>nrt  between  the  wings  has  been  graded,  requiring 
the  excavation  and  removal  of  a  considerable  amount  of  rock,  and  has  been  paved  10 
inches  in  depth  with  finely-broken  rock.  The  ground  ha«  been  graded  on  all  sides  of 
the  building  except  the  east  side,  sodded,  trees  planted,  and  flagstone  walks  laid.  The 
total  amount  of  stone  walk  laid  is  566  feet  5  ft.  wide,  and  414  feet  8  ft.  wide. 

Shop  C, 

This  shop  was  commenced  in  September,  1867,  and  had  been  completed  so  far  as  the 
building  of  the  walls,  putting  in  the  iron  columns  anil  floor-joists,  and  putting  on  the 
iron  roof-frame.  During  the  year  the  wooden  roof  sheathing  and  rafters  have  beeo 
put  on,  and  the  roof  slated;  all  the  copper-work  of  the  roof  and  the  conductors  and 
down-spouts  pnt  on  and  completed.  The  doors  and  windows  have  been  nut  in  and  the 
latt^^r  glazed.  The  fire-proof-brick  arches  have  l>een  put  in  for  all  the  noors  and  the 
floors  laid  and  completed  and  the  ceilings  plastered.  The  steam-heating  pipe  has  been 
put  in,  and  the  building  painted  in  the  same  manner  as  Shop  B.  The  iron  staircases 
nave  been  commenced,  and  the  whole  building  completed  to  the  same  extent  as  Shop 
B,  except  the  ont«ide  grading,  the  steps,  and  area-walls.  The  total  expenditure  oo 
these  two  shops,  after  the  appropriations  for  the  year  were  made  available,  wa» 
810.1598.  A  portion  of  this,  $13,000,  was  taken  from  the  appropriation  for  the  year 
ending  June  30th,  1871.    The  remainder,  |90,598,  had  to  be  taken  from  the  appropriation 
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>T  the  shopa  for  the  year  ending  Jnne  30th,  1872.  The  two  shops  are  now  entirely  com- 
leied,  except  the  stone  steps  and  areas  for  Shop  C,  and  the  iron  stairways  and  base- 
lent  pavements  for  the  two  shops.  I  estimate  the  total  cost  of  the  work  yet  to  be 
one  to  be  $1M,000.  The  work  of  paving  the  basements  has  been  delayed  for  the  pnr- 
oae  of  makinj;  experiments  upon  and  investigations  respecting  concrete  pavements. 
t  was  thought  that  concrete  pavements  might  be  both  more  durable  and  economical 
tukn  atooe.  I  have  pnrsned  these  investigations  as  far  as  practicable  throughout  the 
ear,  and  have  had  three  samples  of  concrete  pavements  laid  (at  the  expense  of  the 
ariiea  proposing  to  furnish  the  pavement)  and  tested,  but  the  results  have  not  been 
ery  satisfactory.  I  do  not  think  a  reliable  and  durable  concrete  pavement — say  one 
hai  will  be  certain  to  last  more  than  five  years — can  be  obtained  at  present,  except 
rom  the  natural  asphaltnm,  and  this  last  produces  a  more  expensive  pavement  than 
tone.  A  mixed  or  compounded  concrete  that  will  possess  just  the  proper  toughness 
nd  hardness  cannot  be  produced  with  much  certainty,  and  after  it  is  laid  the  under- 
png  earth,  gravel,  or  broken  rook  seems  to  abstract  the  oil  and  other  cementing  ma- 
erial  from  the  concrete.  Eventually  the  hard  top  crust  of  the  pavements  is  broken, 
od  the  onder  part  is  found  to  be  dry  and  brittle,  and  crumbles  like  gravel.  Respect- 
ng  the  natural  asphaltum,  there  are  other  objections,  besides  its  cost,  to  its  use  for 
hop  pavements.  Its  dark  color  absorbs  much  of  the  limited  light  in  the  basements. 
Vhen  covered  with  dust,  which  it  retains,  it  produces  in  a  basement  the  effect  upon 
he  eye  of  an  unpaved  dirt  floor.  The  more  serious  objection,  however,  is  that,  in  the 
iitare  operations  of  the  shops,  particularly  of  the  armory,  it  will  be  necessary  to  lay, 
klter,  and  repair  water  and  steam  pipes  and  sewers  and  drains  and  sewer-traps  under 
he  pavement  floors.  When  the  concrete  is  once  laid,  it  is  torn  up  with  great  difh- 
laltj,  and  cannot  then  be  repaired.  A  suitable  concrete  pavement  can  be  produced 
br  from  40  to  50  cents  per  superficial  foot.  A  suitable  stone  pavement  can  be  pro- 
laced  for  about  35  cents  per  superficial  foot.  It  will  be  necessary  to  pave  the  base- 
Dient  of  Shop  C  during  the  coming  winter,  preparatory  to  its  occupation  as  a  shop,  and 
it  is  proposed  to  pave  it  with  flagstones  from  4  to  5  inches  thick,  except  a  roadway 
iloDg  the  center,  which  will  be  paved  with. rubble  set  on  edge. 

NEW  SHOPS  COMMENCED. 

Shap  D. 

Excavations  for  this  shop  were  commenced  early  in  May.  Nearly  all  the  excavation 
was  rock,  rec^uiring  blasting.  Considerable  dithculty  was  eucouutered  in  obtaiyin 
good  foundations  for  this  building.  I  inclose  herewith  a  drawing,  marked  *'  D/'  show 
log  the  character  of  the  earth  and  rock  passed  through  in  excavating  for  foundations. 
On  the  drawing  several  clay  *'  pockets''  are  shown  and  marked  ^*  N.''  The  worst  of  them 
is  the  one  marked  '*  N  M."  The  following  report  from  the  ofiicer  in  charge  of  the  work 
describes  the  character  of  these  '*  pockets,^  and  the  method  employed  in  this  case  for 
iecaring  a  foundation : 

"Foundation  of  Shop  D. 

*'The  site  was  occupied  by  a  number  of  old  frame  buildings  which  had  been  used  as 
hospitals  during  the  existence  of  the  rebel  prison  at  this  post,  and  afterward  as  tem- 
porary store-houses.  Their  destruction  was  cornmenced  in  the  latter  part  of  April,  1871," 
and  excavation  began  in  the  early  part  of  May.  After  excavating  the  cellar  it  was 
necessary  to  obtain  a  firm  foundation  for  the  walls.  Previous  experience  had  shown 
that  what  appeared  to  be  solid  rock  was  sometimes  but  a  thin  sheet,  overlying  clay. 
Toe  necessary  foundation  was  attained  with  considerable  dithculty  and  the  expendi- 
ture of  a  great  deal  of  time  and  money.  Through  the  northern  extremity  of  each 
wiog  ran  a  seam  of  red,  yellow,  and  white  clay,  which  when  moist  was  very  yielding, 
thoogh  when  dry  so  hard  as  to  require  the  use  of  a  pick  for  its  removal.  This  seam 
was  about  thirty  feet  (30)  in  width,  its  depth  unknown,  as  after  penetrating  34  feet 
vertically  at  one  point  water  began  to  pour  in.  In  the  west  wing  a  sewer  which  car- 
ried off  the  water  from  the  roof  of  the  adjoining  shop  (B)  burst  in  the  evening  after  a 
heavy  rain,  and  by  morning  had  fltxKled  the  excavation.  Tne  water  disappeared  in 
the  coarse  of  the  day,  running  off  by  a  subterraneous  passage,  not  apparent  at  that 
time.  The  recommencement  of  the  rain  put  an  end  to  the  work  for  that  day,  and  by 
the  next  morning  a  large  area  of  earth  had  fallen  into  the  opening.  This  had  to  be  re- 
moved, and  from  that  time  it  was  necessary  to  use  a  sheathing  of  boards  suppo.  ted 
against  the  inward  pressure  of  earth  by  Strang  frames.  When  the  bottom  had  been 
reached  again  heavy  rains  rendered  the  clay  so  plastic  that  large  limestone  bowlders. 
(some  of  which  weighed  over  three  tons)  contained  in  it  slid  toward  the  excavation, 
carrying  in  the  sheathing.  Ic  was  necessary  a  third  time  to  remove  the  material,  anil 
the  broken  boards  and  beams  made  the  op(»ration  slow  and  difficult.  This  time,  owing 
to  the  cessation  of  the  raius,  strength  of  the  sheathing,  and  constant  precautious,  the 
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was  necessary  that  the  work  should  be  done  at  once.  Althongh  there  was  no 
appropriation  for  the  work,  it  was  thought  best  toconstrnct  permanent  sewers, 
)  any  temporary  device  for  the  purpose  would  be  attended  with  considerable 
),  which  expense  would  afterward  be  wasted  wjien  permanent  sewers  should  be 

)lan  adopted  Is  shown  in  the  accompanying  map,  marked  "  B."    The  map  has 

awings  showing  cross-sections  of  the  sewers,  protiles  showing  the  fall  of  the 

and  drawings  of  vertical  drains  (with  stench-traps)  from  the  shop-areas  and 

of  streets  and  avenues.    The  down-sponts  from  the  shops  will  also  generally 

ge  into  the  sewers. 

excavation  for  the  greater  part  of  the  main  sewer  was  necessarily  very  deep,  as 
on  the  drawing,  and  was  generally  through  rock,  requiring  blasting.    The  main 
md  the  North-avenue  sewer  were  completed,  and  about  one-third  of  the  South- 
sewer  was  built  during  the  year. 

total  cost  of  the  work  was  $16,915.  The  money  for  the  work  was  necessarily 
rem  the  appropriations  for  the  shops.  The  main  sewer  discharges  below  low 
in  Sylvan  Water,  at  a  point  about  200  feet  below  the  water-power  dam. 

AVENUES  AND  ROADS. 

)nly  work  of  importance  on  avenues  and  roads  during  the  year,  except  necessary 
,  was  the  building  of  North  avenue  and  repairs  of  the  Rock  Island  wagon-bridge 
iseway. 

NORTH  AVENUE. 

bnilding  of  a  portion  of  this  avenue  was  necessary  for  the  prosecution  of  the 
>n  Shop  D.  As  the  excavations  for  basement  and  foaudations  for  Shop  D  fur- 
nearly  all  the  material  required  for  building  the  avenue,  it  was  thought  best  t-o 
te  the  work.  The  avenue  is  GO  feet  wide  and  1,6!?0  feet  long.  It  is  perfectly 
,  and  paved  to  a  depth  of  10  inches  with  finely-broken  roek.  Only  a  strip  24 
de  along  the  center  of  the  avenue  has  been  covered  with  gravel. 

ROCK  ISLAND  WAGON-BRIDGE. 

ng  the  year  the  roadway  of  this  bridge  has  been  replanked  with  3-inch  oak 
The  old  liiK>r  was  of  pine,  and  so  much  worn  as  to  ren<ler  it  unsafe.    Also  the 

lave  been  heavily  riprapped  nearly  up  to  the  surface  of  high  water,  to  protect 

mndations  from  washing. 

foundations  of  one  of  the  piers  had  received  some  injury  and  been  endangered 

thing  during  a  freshet  through  that  channel  of  the  river.    Considerable  repairs 

iso  made  upon  the  slope-walls  which  sustaiu  the  causeway  leading  to  the  bridge. 

ork  was  absolutely  necessary  for  the  preservation  of  the  bridge  and  causeway 
make  the  roadway  of  tbe  bridge  serviceable.    The  total  cost  of  this  work,  of 

ig  North  avenue,  and  of  all  repairs  of  roads  and  avenues,  grading  about  the 

and  laying  of  Hagstone  walks,  planting  of  trees,  (&c.,  was  $19,673.    The  total 

r  of  shade-trees  planted  is  1,350. 

OTHER  WORK   DONE. 

od  deal  of  work  has  been  done  and  much  expense  incurred  in  necessary  repairs 
temporary  wooden  buildings  now  in  use  at  this  arsenal  for  barracks,  officers' 
re,  and  other  purposes.  One  temporary  set  of  officers'  quarters  has  been  cou- 
d  from  one  of  tbe  old  prison-buildings,  and  one  permanent  ice-bouse  has  been 
Six  old  wooden  buildings  have  beer\  taken  down  and  removed  from  tbe  site 
Dew  buildings  and  improvements.  Considerable  repairs  have  been  made  on  the 
reservoir. 

WATER-PIPE. 

thousand  eight  hundred  and  seventy-nine  (2,879)  feet  of  8-incb  water-pipe  and  454 
4-inch  water-pipe  have  been  purchased  during  tbe  year.  This  pipe  has  not  yet 
id.  I  should  prefer  not  to  lay  it  until  the  pump  is  removed  to  tbe  water-power 
hen,  by  using  the  supply-pipe  to  the  reservoir  as  a  water-main,  about  1,200  feet 
can  be  save^l. 

D.  W.  FLAGLER, 
Capt  of  Ordnance,  Bvt.  Lt.  Col.  U.  S,  -4.,  Corndg, 

Island  Arsenal,  September  26iA,  1672. 

, — So  much  of  the  above  report  as  relates  to  the  manufacture,  cleaning,  and 
g  of  ordnance  and  ordnance-stores,  issues  to  the  Army,  <&c.,  is  omitted  here. 
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B. 

Annual  re}>ort  of  iht  principal  operations  at  the  Rock  Island  arsenal  during  (he  fiscal  year 

•fnding  June  30/ A,  1873. 

ROCK  ISLAND   ARSENAL  WATER-POWER. 

The  work  on  tlie  water-power  dnring  the  year  has  been,  mainly,  the  construction  of 
an  iron  wagon-road  bridge  across  the  water-power  canal ;  the  completion  of  the  canal; 
the  completion  of  the  stone  dike  which  separates  the  water-power  pool  from  the  tail- 
race;  work  on  the  dikes  to  prevent  the  overflow  of  the  Moline  Water-Power  Company's 
lands;  work  on  the  Sylvan  Water  dam  and  stone  dike. 

THE  CANAL  WAGON-ROAD  BRIDGE. 

The  agreement  between  the  United  States  and  the  Mohne  Water- Power  Company 
required  the  United  States  to  build  a  bridge  over  the  rail-race  canal,  which  cots  in  two 
said  company's  land.  Work  on  the  bridge  was  commenced  in  July,  and  the  bridge 
was  completed,  ready  for  travel,  in  September.  The  location  of  the  bridge  was  fixed 
by  the  Moline  Water-Power  Company,  and  it«  axis  is  placed  in  a  vertical  plane,  cod- 
taining  the  center  line  of  a  future  street.  It  is  for  this  reason  that  the  axis  of  tbe 
bridge  is  not  perpendicular  to  the  axis  of  the  canal.  The  angle  between  them  is  8R 
The  faces  of  the  abutments  and  the  axis  of  the  pier  are  placed  parallel  to  the  axisof 
the  canal,  and  the  pier  is  made  as  thin  as  is  consistent  with  the  strength  required,  in 
order  that  the  least  resistance  may  be  opposed  to  the  current,  and  that  the  current 
may  not  be  obstructed,  the  fares  of  abutments  are  placed  back  of  the  wall-lines  of  the 
canal,  enongh  more  than  to  compensate  for  the  cross-section  of  the  pier,  and  to  give  an 
increased  cross-section  of  water  at  the  site  of  the  bridge.  Considerable  difficulty  wis 
erici)untered  in  getting  good  foundations  for  the  abutments.  Unfortunately  the  site 
select-ed  by  the  Moline  Water-Power  Compary  was  almost  the  only  one  where  there 
were  not  good  foundations  for  masonry.  There  were  pockets  of  clay  under  both  abat- 
ments,  and  under  the  south  one  a  spring  of  water.  The  rock  was  bla8ted,  and  the  clay 
and  rock  taken  out  to  a  depth  of  about  10  feet  below  the  bottom  of  the  canal  for  both 
abutments,  before  good  foundations  were  found  ;  and  as  water  was  flowing  in  the  canal 
at  the  time,  pumps  and  dirt  coflers  were  required.  The  superstructure  of  the  bridge 
consists  of  two  spans,  each  87  feet  long;  width  of  roadway,  14  feet  9  inches,  with  oo 
sidewalks.  The  truss  is  a  double  quadrangnltir,  without  main  posts,  the  ends  of  the 
top  chord  resting  on  stone  piers,  and  the  top  chord  answering  the  purpose  of  a  railing;. 
The  truss  will  carry  a  moving  load  of  24,000  pounds,  straining  the  iron  to  i,  Com- 
]>lete  drawings  of  the  bridge  are  inclosed  herewith.  Care  is  taken  to  make  a  foil 
report  respecting  this  bridge,  in  order  that  the  Department  may  be  in  possession  ot 
knowledge  showing  that  the  terms  of  the  contract  between  the  United  States  and  tbe 
water-power  company  have  been  complied  with. 

THE  WATER-POWER  CANAL. 

My  annual  report  of  last  year  shows  the  condition  of  the  canal  at  the  close  of  that 
yt'ar. 

Work  on  the  canal  was  resumed  October  14th,  and  the  canal  finally  completed  Novem- 
ber 27th.  As  it  was  necessary  that  the  gates  in  the  upper  dam  should  be  closed  and  tbe 
water-power  company  prohibited  from  using  water  during  the  progress  of  work  in  the 
canal,  the  work  was  pushed  as  rapidly  as  possible,  even  at  the  expense  of  economy. 
Two  thousand  four  hundred  cubic  yards  of  rock  were  taken  out  of  the  bottom  of  the 
canal,  and  275  cubic  yards  of  paving  and  1,692  yards  of  riprap  were  put  on  the  dike^ 
Work  on  the  dike  was  prosecuted  until  the  latter  part  of  December,  although  the  canal 
was  completed,  the  gates  opened,  and  the  nse  of  the  water-power  resumed,  as  stated, in 
November.  During  the  progress  of  work  on  the  canal,  a  difficulty  occurred  with  mill- 
owners  who  use  the  water-power,  involving  the  jurisdiction  of  the  United  States  over 
the  dam  and  gates.  Gates  were  opened  by  mill-owners  without  authority,  and  wat^r 
discharged  through  the  canal,  making  it  necessary  to  suspend  work,  and  endangering 
the  light  mud  coffers  which  were  us^d ;  and  armed  parties  stationed  themselves  on  the 
shore,  who  threatened  to  shoot  any  one  who  closed  the  gates.  It  was  necessary  to  uae 
soldiers  to  get  the  gates  closed  and  keep  them  closed. 

That  the  Department  may  have  in  its  possession  full  knowledge  of  the  manner  in 
whigh  the  canal  was  completed,  this  being  involved  in  the  controversy  respecting  the 
grade  at  the  bottom  of  the  canal,  I  append  hereto  a  map,  marked  **  B." 

SYLVAN  WATER-DAM. 

(Note. — This  is  the  lower  dam,  where  the  wafcer-wheels  for  famishing  power  for  the 
arsenal  will  be  placed.) 

The  work  of  building  this  dam  has  been  prosecuted  in  accordance  with  the  plans 
approved  by  the  Secretary  of  War  in  July,  1672.    To  secure  the  greatest  amount  of 
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power  from  water- wheels^  it  was  necessary  to  excavate  to  a  depth  of  7  feet  below  esti- 
mated extreme  low  water  in  the  future  tail  race,  when  no  water  should  be  ruiiuitif^ 
tibroQgh  tbe  gates.  The  plans  for  the  dam  required  this  excavation  to  extend  in  be- 
tween the  counterforts,  and  ho  close  to  the  main  wall  that  the  excavation  could  not  be 
made  with  safety  after  the  wall  was  completed  and  whenever  it  should  become  neces- 
i»ai7  to  put  iu  wheels.  The  excavation  had  therefore  to  be  made  before  commencing 
the  wall. 

The  l>ed-rock  of  the  river  along  the  line  of  the  dam  was  found  to  be  generally  inse- 
cnre,  full  of  seams  and  clay  pockets,  and  did  not  furnish  good  foundations.  Also,  it 
was  generally  shattered  in  blasting  out  the  wheel-pits.  The  excavation  for  wheel-pits 
wiw  tbertfore  carried  back  to  the  up-stream  side  of  the  main  wall,  and  the  whole  wall 
had  then  to  be  built  up  from  the  bottom  of  the  wheel-pits.  This  greatly  increased  the 
estimated  amount  both  of  excavation  and  masonry.  The  increased  amount  of  masonry 
was  aliout  30,000  cubic  feet.  The  total  excavation  of  rock  was  increased  from  au  esti- 
mate of  b'S,0\  0  cubic  feet  t^  about  88,000  cubic  feet.  Difficulty  was  encouiitered  in 
secaring  secure  foundations  for  the  wall  in  several  places.  Before  fixing  upon  a  site 
and  plans  for  the  dam,  soundings  were  made  to  ascertain  the  character  of  the  bottom 
of  the  river,  and  these  soundings  indicated  generiiUy  a  sound  rock  bottom.  After 
fixing  npon  plans  for  the  dam,  and  for  transmitting  the  power,  the  selection  of  the  sire 
was  confined  within  narrow  limits;  that  is,  the  necessities  of  the  case  required  that 
the  dam  be  very  nearly  on  the  line  laid  down  on  the  map  approved  by  the  Secretary 
of  War,  or  a  complete  change  of  plan.  After  coffering  the  river  and  pumping  out 
the  water,  a  thorough  examination  of  the  bed  of  the  river  with  a  drill  showed  the  exist- 
ence of  clay  ^*  pockets  "  and  seams,  and  that  considerable  trouble  would  be  encoun- 
tered lu  getting  good  foundations.  However,  the  rock  was  about  as  secure  al  mg  the 
line  already  fixed  upon  as  anywhere  else,  and  it  was  determined  to  build  upon  that 
line.  These  clay  '*  pockets  "  were  similar  to,  though  none  were  so  bad  as,  those  found 
in  getting  foundations  for  Shop  D,  fully  described  in  my  last  annual  report.  The  dan- 
ger for  the  dam- wall  was  that  if  it  did  not  extend  below  the  seams  and  pockets  the 
head  of  water  on  the  up-stream  side  of  the  wall  would  hereafter  force  a  passage 
through  the  seams  under  the  wall,  aud,  washing  out  the  clay  and  loose  material  from 
seams  and  pockets^  would  destroy  the  foundations.  Grej^t  care  was  used,  and  I  believe 
the  foundations  ar«  everywhee  secure.  These  difficulties,  and  the  increased  excava- 
tion and  masonry  described,  delayed  the  work  and  inta-eased  its  e4>st.  The  wall  was 
poshed  r>early  to  completion,  but  it  was  impossible  to  complete  dikes,  gates,  &c.,  and 
rendered  necessary  the  estimate  for  the  completion  of  the  work  which  is  contained  in 
my  annual  estimate  for  next  year ;  also  the  alteration  in  the  form  of  the  canal  was 
made  after  my  estimate  for  completing  the  water-power  was  made,  and  the  additional 
cost  of  the  canal,  a  little  more  than  $29,000,  was  not  provided  for  in  that  estimate.  The 
caoaes  of  this  change  in  the  canal  are  fully  explained  in  my  last  annual  repot.  I  inclose 
a  map  showing  the  location  of  coffer-dams  and  pump  nsed  in  the  prosecution  of  work 
on  the  dam.  Last  spring  a  **  gorge  "  of  ice  formed  across  the  main  channel  of  the  river, 
from  opposite  about  the  center  of  the  island  to  the  Iowa  shore.  The  damming  of  the 
riTcr  caused  the  water  to  rise  rapidly  in  the  water-power  pool  above  the  head  of  the 
island.  The  ice  in  the  pool  at  the  time  was  40  inches  thick.  When  the  ice  gorge  broke, 
the  sadden  subsidence  of  the  water  forced  the  great  cake  of  ice  in  the  pool  down  against 
the  small  dam  between  Benham's  and  Rock  Island,  (generally  known  as  Sears's  dam,) 
and  carried  away  about  80  feet  of  it.  The  part  carried  away  has  always  appeared  to 
rae  iDsecure,  and  I  had  intended  to  strengthen  it.  The  part  remaining  is  strong 
eoongb  when  the  broken  gap  is  filled  up.  The  loss  of  water  through  tbe  gap  caused  a 
large  loss  of  power  by  drawing  down  the  heail  of  water  in  the  poil,  and  in  April  I  filled 
op  the  gap  to  the  Kurface  of  tbe  water  at  ordinary  stages.  To  prevent  danger  to  the 
rest  of  tbe  dam  during  the  coming  winrer  and  spring,  it  is  necessary  to  complete  tbe 
work  this  fall.  About  16,500  cubic  feet  of  rock  are  required  for  the  work.  I  hope  to 
get  this  at  a  small  cost  from  contractors  on  the  river  improvements,  who  will  be  taking 
rock  from  Duck  Creek  chain  this  fall. 

A  report  made  by  Lieut.  Charles  Shaler,  jr.,  describing  the  ice-gorge  and  frsshet 
and  the  method  of  filling  tbe  gap  in  Sears's  dam,  is  appended  hereto. 

I  deem  it  my  duty  to  call  the  attention  of  the  Department  to  a  serious  defect  that 
exists  in  the  water-power,  and  for  which  I  can  find  no  satisfactory  remedy.  This  is 
tbe  sedimentary  deposit  that  is  forming  in  the  pool.  The  strong  current  along  the 
IlllDoiiiB  shore  above  tbe  town  of  Moline  cuts  into  the  shore,  and  the  water  becomes 
charged  with  sand  and  prairie-loam.  This  deposit  is  brought  down  the  river  till  the 
earrent  reaches  still  water.  This  is  at  what  is  known  as  the  ''  mouth  of  the  pool,''  a 
Hoe  joining  the  head  of  the  wing-dam  with  the  Illinois  shore.  Along  this  line  the 
current  impinges  against  the  still  water  in  the  pool.  A  portion  of  the  water  is  pn^ssed 
out  around  the  head  of  the  wing-dam  into  the  main  channel,  and  the  remainder  enter- 
ing tbe  pool  becomes  quiet  and  deposits  its  sediment.  A  bar  is  thus  forming  across 
the  month  of  the  pool,  aud  extending  down  the  pool  toward  the  dams.  At  low  water 
the  cross* aectiou  of  current  at  the  mouth  of  the  pool  is  already  so  much  reduced  as  to 
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interfece  greatly  with  the  efficieDcy  of  the  water-power,  and  the  bar  is  rapi<1]y  increaH* 
ing.  If  the  extreme  of  cold  comes  this  winter  before  there  is  a  rise  in  the  river,  I  fear 
the  formation  of  ice  will  consume  nearly  all  the  cross-section  of  water  there  is  at  the 
momh  of  the  pool,  and  that  the  water-power  will  be  stopped  during  the  winter.  I 
know  of  DO  way  of  removing  the  bar  except  by  dredging ;  bat  as  the  deposit  will  con- 
tinue, the  dredging  must  continue  indefinitely,  and  be  a  constant  ex^jense.  I  hope 
that  during  the  fall  1  will  be  able  to  make  surveys  and  soundings  of  the  pool,  sufficient 
to  form  an  estimate  of  the  amount  of  deposit  annually,  and  the  cost  of  removing  it. 

PERMANENT  BUILDINGS. 

Shops, 

Shop  D  is  a  finishing-shop  for  the  armory.  Work  on  this  shop  has  progressed  fairly 
throughout  the  year,  and  has  consisted  mainly  in  the  purchase  and  (^tacking  for  rea- 
soning of  the  lumber  required  for  the  buildings;  the  purchase  of  the  iron  beaniti 
required  for  all  the  floors,  the  putting  in  of  the  beams  for  first  floor,  and  the  progress 
of  the  walls  nearly  to  the  completion  of  the  second  story. 

Shop  E  is  afoundery  and  forging-shop  for  the  arsenal.  Work  on  this  shop  has  been 
pushed  as  rapidly  as  possible  throughout  the  year,  and  the  building  has  been  completed, 
except  a  portion  of  the  roof  and  hanging  of  the  doors  and  windows. 

In  accordance  with  a  plan  approved  by  the  Chief  of  Ordnance  in  1871. 1  am  putting 
a  hood  on  the  roof  for  ventilation  and  light.  I  inclose  drawings,  showing  the  con- 
struction of  the  hood.  It  has  a  galvanized-iron  cornice,  and  is  covered  with  corru- 
gated galvanized  iron. 

In  both  exterior  and  interior  appearance  this  building  more  than  realizes  my  highest 
hopes.  I  think  the  Department  may  feel  sure  that  it  is  the  finest  forging-shop  iu  the 
world. 

Shoj)  C. — The  work  on  shop-fixtures  for  this  shop  has  been  in  progress  throughout 
the  year.  The  chimney  stack  and  boiler-house  have  been  completed  and  the  boilers 
purchased,  and  the  work  of  setting  them  was  in  progress  at  the  close  of  the  year. 
The  cast-iron  front  for  the  battery  of  boilers  was  cast  and  finished  in  temporary  shops 
of  the  arsenal,  and  all  the  castings  for  shop-fixtures,  hangers,  pulleys,  journal-boxes, 
couplings,  &c.,  were  manufactured  in  the  arsenal-shops.  (This  work,  which  was  iu 
progress  at  the  close  of  the  year,  has,  at  the  present  writing,  been  nearly  completed, 
and  the  new  engine  commenced  running  on  the  16th  of  August,  1873.  A  full  report 
of  the  work  should  accompany  the  annual  report  for  the  present  year.) 

Barrack4i. 

This  bnilding,  which  was  commenced  July  1,  1872,  has  been  built  and  completed  in 
accordance  with  the  approved  plans. 

In  submitting  plans  for  the  building,  it  was  explained  that  it  was  intended  to  fol- 
low nearly  the  architecture  of  the  shops,  though  considerable  changes  in  the  charac- 
ter of  the  masonry  were  proposed  and  adopted,  and  the  walls  have  been  built  accord- 
ingly. 

For  economy  and  appearance  the  face  of  the  wall  is  range  rubble-work,  without 
tool-marks,  instead  of  the  heavy  ashlar  used  in  the  shops.  All  the  caps,  sills,  jam bs, 
and  entablature  are  full-dressed,  chiseled,  and  bush-hammered  work,  aud  the  ioter- 
colnmiis,  or  spaces  between  pilasters,  are  twice  as  great  as  in  the  shops.  The  effect  of 
these  changes  is  fully  satisfactory.  Besides  the  economy  eftVcted,  the  appearance  of 
the  building  was  greatly  improved,  and  the  barracks  is  one  of  the  handsomest  build- 
ings, iu  external  appearance,  at  tiio  post.  The  interior  arrangements  lor  kitcheu 
mess-rooms,  sewerage,  water-supply,  heating,  bakery,  pantries,  store-rooms,  and  water- 
closets  are  very  complete.  The  bath  and  wash  rooms  are  placed  on  each  of  the  bar- 
rack-floors. Owing  to  the  nnsettliug  of  prices  of  labor  last  season,  consequent  upon 
the  rebuilding  of  Chicago,  the  difficulty  in  procuring  stone  rapidly  enough,  and  other 
causes,  explained  further  on  in  this  report,  the  cost  of  the  building  exceeded  the  esti- 
mate, and  it  was  necessary  to  leave  the  third  story  partly  unfinished.  The  plaster- 
ing and  a  part  of  the  wood-work  of  this  story  is  undone.  As  this  story  may  not  be 
required  for  use  for  many  years,  I  recommend  that  it  be  left  as  it  is  till  wanted.  The 
barracks  will  accommodate  six  families  (married  men)  and  170  men. 

Magazitie, 

This  bnilding  has  been  built  and  completed  in  accordance  with  the  approved  plans. 

Bridges. 

Jlic  Moline  bridge.—  *  •  *  * 

(Note. — The  description  of  the  bridge  and  account  of  its  construction  have  been 
copied  and  embodied  iu  this  chapter,  under  the  head  of  "  Molina  bridge,"  aud  are 

omitted  here.) 

•  «  •  ^  «  »  • 
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There  is  yet  reqnired  a  riprap  slope-wall  on  the  east  side  of  the  Moline  approach. 
It  could  not  be  built  dnrinjif  bigl^  water  without  great  expense  for  coffering. 

Rock  Inland  bridge. — In  obedience  to  orders  of  the  Secretary  of  War,  dated  January 
29,  lb73,  thiM  bridge  was  turned  over  to  the  Ordnance  Department  February  4,  187;$. 
No  drawings  or  descriptions  of  the  bridge  were  turned  over,  and,  they  being  necessary 
in  its  care  and  preservation,  I  made  application  for  them  by  letter  dated  May  3,  1873. 
npon  receipt  of  a  letter  from  the  Chief  of  Ordnance  dated  June  8,  calling  for  copies  of 
drawings  and  a  report  npon  the  bridge.  I  again  made  application  for  the  drawiugn, 
and  was  informed,  verbally,  some  time  afterward,  that  the  officer  in  charge  of  the 
drawings  had  orders  from  the  Chief  of  Engineers  to  make  copies  of  the  drawings  for 
the  use  of  the  Ordnance  Department,  and  to  send  the  origiuals  to  the  Engineer's  Office. 
While  writing  this  report  I  have  received  the  drawings,  but  as  they  must  be  retained 
here  until  copies  can  be  made  for  use  at  this  arsenal,  I  deem  it  advisable  to  postpone 
the  description  of  the  bridge,  requiied  by  the  Chief  of  Ordnance,  till  the  drawings  can 
be  transmitted. 

Work  done  upon  the  bridge  during  the  year. — A  double  track  of  iron  rails  had  been  laid 
on  the  wagon-road  of  the  bridge.  The  track  was  adapted  for  the  use  of  horse-railro<ad 
can,  shonld  such  cars  ever  get  access  to  the  bridge,  and  at  the  same  time  it  was  in- 
tended  that  road-wagons  shcnld  use  the  track.  Unfortunately  the  form  of  the  rail 
was  not  adapted  to  ruad-wagons  and  carriages,  and  proved  a  serious  obstruction.  It 
has  been  taktn  up  and  a  new  one  Bubstituted.  The  latter  can  be  used  by  horse-car.^ 
sboald  it  ever  be  necessary.  I  append  a  drawing  showing  a  full-sized  cross-section  of 
the  two  rails  and  construction  of  tracks. 

The  draw. — Considerable  difficulty  has  been  experienced  in  operating  the  draw.  The 
machinery  for  operating  it  consists  of  a  steam-engine  driving  a  pump,  which  operates 
two  hydraulic  jacks.  The  Jacks  are  attached  to  the  draw,  one  on  each  side,  over  the 
dnw-pier.  The  piston  of  a  jack  raises  a  rod  vertically;  on  the  top  of  the  rod  is  a 
pnlley  and  a  wire  rope,  with  one  end  attached  to  the  draw-pier,  the  other  to  the  draw, 
(only  17  feet  from  its  center,)  runs  over  the  pulley.  An  upward  motion  to  the  pnlley 
moves  the  draw.  One  jack  opens,  the  other  closes,  the  draw.  A  safety-valve  rHgnlates 
the  pressure  the  pump  may  give.  As  originally  constructed,  the  lever  on  the  valve 
had  on  it  a  weight  of  40|  pounds.  When  the  weight  was  pushed  to  extreme  outer  end 
of  lever  the  pressure  was  still  insufficient  to  move  the  draw.  To  remedy  this  another 
weight  of  30  pounds  was  attached  to  the  first  weight,  and  both  pushed  to  extreme 
euil  of  the  lever,  and  the  pressure  was  then  just  sufficient  to  move  the  draw.  I  pre- 
sume the  machinery  was  constructed  to  stand  only  the  pressure  obtained  in  con- 
junction with  the  first  weight.  The  additional  weight  increases  the  pressure  from 
2,6^  pounds  per  square  inch  to  4,46*2  pounds  per  square  inch.  At  any  rate,  the 
machinery  is  not  strong  enough  for  the  last  pressure.  The  wire  rope  has  broken 
once,  and  the  hydraulic  c^'linders  have  burst  three  times.  These  1  have  been  ob'iged 
to  renew  at  considerable  expense,  and  during  the  repairs  I  rigged  a  *' crab 'on  the 
shore  end  of  the  draw,  and  worked  the  draw  by  hand.  I  have  now  placed  a  portable 
steam-engine  on  the  end  of  the  draw-pier  or  draw-rest,  and  provided  it  with  cables 
for  nee  in  case  of  accidents.  This  method  of  operating  the  draw  temporarily  would 
be  satisfactory  were  it  not  necessary  to  stretch  the  cables  across  one  opening  or  span 
3f  the  draw.  An  animosity  exists  between  river>men  and  bridges,  which  tempts  the 
tormer  to  select  the  opening  where  the  cables  are,  and  to  run  their  vessels  into  the 
cables  and  cut  and  break  them.  It  is  better  than  the  slow  moving  of  the  draw  by 
tiand-power.  Another  defect  in  the  machinery  is  that  no  brake  is  provided  foe  stop- 
ping the  draw.  It  is  now  stopped  by  putting  pressure  on  the  jack  opposite  to  the  one 
that  creates  the  motion.  In  high  winds  this  pressure  is  likely  to  exceed  the  strength 
if  the  machinery.  It  will  be  understood  that,  unless  the  draw  is  operated  promptly, 
:;ither  the  use  of  the  bridge  by  the  railroad  company  and  the  public  or  the  river  for 
navigation  must  stop.  When  any  interruption  occurs  unjust  and  thoughtless  reports 
ire  likely  to  appear  in  the  newspapers.  I  have  therefoi*e  deemed  it  advisable  to  make 
.his  report,  that  the  Department  may  be  in  possession  of  the  facts  in  the  case.  I  will, 
M  soon  as  practicable,  endeavor  to  prepare  and  submit  plans  for  remedying  the  defects 
aentioned. 

KOAD9,  GROUNDS,   RAILROADS,  GRADING,  ETC. 

This  work  has  been,  mainly :  The  building  of  the  arsenal  railroad  ;  the  grading  and 
railding  of  Fort  Armstrong  avenue;  the  grading  of  Rock  Island  avenue,  nearly  com- 
pleted ;  the  grading  of  Main  avenne  from  West  avenne  to  the  west  end  of  the  island, 
>ne  mile,  nearly  completed,  and  piking  a  portion  of  the  same  ;  the  grading  and  build- 
ng  of  East  avenue  from  the  north  side  of  the  island  to  South  avenue  ;  the  completion 
►f  the  portion  of  West  avenue  along  the  west  side  of  Shop  B ;  the  completion  of  the 
lortion  of  Main  avenue  along  the  front  of  Shop  B ;  grading  of  grounds  at  the  west 
»nd  of  the  island ;  grading  of  grounds  in  front  of  Shop  C. 

Arsenal  railroad. — This  has  been  built  in  aecordance  with  the  plans  submitted  to 
roa  and  approved.    The  total  length  of  the  road  is  7,264  feet,  1|  miles  nearly,  and  of 
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switch,  1,490  feet  lonpf.  The  roftd-bed  required  a  heavy  filling,  37|  feet  hich,  at  the 
switch,  where  it  connects  with  the  track  of  the  Chicago,  Rock  Island  and  Pacific  Rail- 
road, in  Sylvan  Water,  and  the  fill  continued  to  a  point  2,700  feet  from  the  switch. 
The  total  amount  of  filling  made  was  11,000  cubic  yards.  The  total  amount  of  catting 
was  3,366  yards.  The  **  cutting  "  could  not  be  used  in  the  "  filling  "  economically  on 
account  of  the  length  of  haul.  The  road  is  permanently  and  well  built,  and  has  only 
one  curve,  that  at  the  Switch,  with  a  radius  of  600  feet,  and  no  grade  greater  than  10| 
feet  per  mile.  As  the  change  of  plans  to  get  a  good  and  permanent  constrnctiou  of 
both  the  railroad  and  avenues  at  the  west  end  of  the  islaud  was  made  after  the  esti- 
mate for  the  work  was  made,  and  the  appropriation  was  insufficient,  and  the  work 
was  absolutely  necessary  for  the  transportation  of  stone  and  material  for  bnildiugs,  a 
portion  of  its  cost  had  to  be  charged  to  the  buildings  for  which  the  material  was  trans- 
ported. 

Fort  Armstrong  arenue. — This  avenue  connects  the  bridge  to  Rock  Island  with  the 
bridge  to  Davenport,  and  is  for  the  accommodation  of  the  public  who  cross  the  bridges 
between  those  cities.  It  is  1,046  feet  long.  It  is  piked  with  finely-broken  rock  12 
inches  deep,  and  covered  with  gravel  to  a  width  of  50  feet.  A  considerable  cuttinjj 
through  rock  was  required  for  this  avenue. 

Rock  Inland  avenue, — For  Rock  Island  avenue  there  was  required  a  "  cutting"  of 
16.880  cubic  yards.  This  was  used  in  **  filling"  for  the  railroad,  and  for  grading  low 
ground  near  the  arsenal  sfore-hous©  and  th'^  west  end  of  the  island. 

Main  arenue. — The  grading  of  the  new  part  of  Main  avenue,  from  West  avenoe  to 
the  west  end  of  the  island,  has  been  nearly  completed.  In  this  work  ''cuttings"  of 
.'),492  cubic  yards  and  "fillings'*  of  14,973  cubic  yards  were  made. 

Remarks. — Some  difficulties  have  been  encountered  in  maintaining  the  regnlations 
for  the  control  of  the  public  wagon-road  across  the  Rock  Island  bridge  and  the  west 
end  of  the  island.    These  difficulties  are  principally  those  apprehended  in  my  letters 
to  the  Chief  of  Ordnance  dati»d  October  1, 1872,  and  December  2,  1872,  and  the  expense 
of  the  maintenance  of  a  sufficient  guard  to  enforce  the  regulations.    The  difficulty  lies 
in  the  fact  that  force  is  generally  the  means  that  must  be  used  to  maintain  order  on 
the  bridges,  and  the  employment  of  force  requires  great  care  in  avoidance  of  dissatis- 
faction on  the  part  of  the  people,  and  danger  to  the  officer  using  it  of  rendering  him- 
self liable  to  prosecution.     £vi1-disposed  |>orsons  soon  obtain  knowledge  of  this.    A 
careful  use  of  the  rule  of  excluding  persons  who  wantonly  break  the  regulations  from 
the  use  of  the  bridge  will,  I  believe,  be  generally  sufficient.     Some  case^  have  occurred 
in  which  the  cities  have  tried  to  contest  the  jurisdiction  of  the  United  States  and  the 
United  States  courts  over  the  bridges.     These  cases  are  unimportant  and  easily  con- 
trolled, except  inasmuch  as  the  controversy  relates  to  the  Davenport  bridge  approach, 
and  tliat  portion  of  the  bridge  between  the  center  of  the  main  channel  and  the  Daven- 
port shore.     Unfortunately  the  bridge  was  built  without  any  cession  of  the  land  occu- 
pied at  the  Davenport  end.     A  case  is  now  being  tried  in  the  United  States  courts 
involving  this  question.    I  will  make  a  full  report  of  the  case  in  connection  with  a 
report  upon  the  bridge.    I  believe  legislative  action  by  the  State  may  be  required  in 
the  matter. 

The  completion  of  the  Moline  bridge  leads  the  people  to  covet  the  use  of  the  arsenal 
as  a  highway  between  Moline  and  the  citiea  of  BU)ck  Islaud  and  Davenport,  the 
arsenal  roads  being  generally  pleasanter  than  the  highway  down  the  Illinois  shore  and 
the  route  across  the  Rock  Island  bridge  to  Davenport.  I  fear  that  this  question  will 
always  be  a  source  of  some  trouble  to  the  Department.  At  present  the  influential  and 
thinking  people  of  the  community  are  earnest  in  their  eflforts  to  prevent  any  attempts 
to  get  such  a  privilege,  and  only  occasional  dissatisfaction  occurs. 

I  respectfully  invite  the  earnest  attention  of  the  Department  to  the  effect  upon  the 
operations  of  this  arsenal  of  the  law  of  July  12,  1870,  covering  unexpended  appropri- 
ations into  the  Treasury. 

In  building,  an  appropriation  generally  is  only  sufficient  for  the  operation  in  hand, 
and  the  effect  of  the  law  is  then  simply  to  compel  thq  forced  completion  of.  the  opera- 
tion within   the  year.     This  enforce<l  completion  is  difficult  of  accomplishment,  and 
must  always  be  attended  with  imperfections  in  the  work  and  considerable  additional 
expense  and  loss  of  money.    For  instance,  an  appropriation  is  made  for  the  erection 
of  a  building.    The  money  is  not  available  for  the  work  until  after  J  uly  Ist,  and  cannot 
be  obtained  till  some  time  thereafter,  and  the  building  must  be  completed  before  the 
30th  of  June  following.    For  most  buildings  the  walls  must  be  completed  and  the  roof 
put  on  before  cold  weather,  so  that  interior  work  may  go  on  during  the  winter,  or  the 
building  cannot  be  completed  within  the  year.     Under  the  laws  and  rnles  governing 
expenditures,  work  cannot  be  well  under  way  until  the  latter  part  of  July.    There  is 
then  left  of  good  weather  only  August,  September,  October,  and  sometimes  a  part  of 
November,  fur  all  the  excavation  for  foundations  and  basements,  (generally  in  rock,  a 
slow  and  tedious  work,  requiring  blasting,)  and  for  the  completion  of  the  w^alls  and 
roof.    The  Trails  are  stone,  and  stone-work  involving  architecture  cannot  be  hurried 
satisfactorily.     All  the  operations  of  getting  suitable  stone  from  distant  quarries, 
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traDsportation,  cnttiDg,  and  preparation  for  the  walls  are  slow,  tedious,  and  tronble- 
home,  and  delays  are  sure  to  occnr. 

1  believe  that  any  architect  wonid  deem  it  nearly  impossible  that  the  walls  of  the 
barracks  at  this  arsenal  could  have  been  forced  to  completion  in  the  short  time  in  which 
that  work  was  accomplished  last  fall.  The  elements  of  loss  in  doing  work  in  this  man- 
ner are  as  follows:  Snitable  material  cannot  be  obtained^  and  high  prices  must  be 
paid ;  a  qnarryman  cannot  work  his  quarry  to  advantage,  and  mnst  charge  accord- 
ingly;  the  contractor  at  once  understands  his  advantage,  and  the  tendency  is  to  de- 
liver poor  material ;  the  officer  mnst  sometimes  accept  material  which  he  would  reject, 
were  not  the  alternative  the  loss  of  his  appropriation  and  failure  to  do  his  work. 
Again,  a  large  force  must  be  employed  on  the  work.  This  involves  the  payment  of 
t'Xtraordioary  wages  to  get  workmen  to  pay  traveling-expenses  and  change  their 
aljode,  when  they  mast  be  discharged  in  a  few  months.  Troublesome  workmen  find 
out  that  the  Government  is  in  their  power,  and  the  system  induces  strikes.  This  nec- 
(^sfta^y  employment  of  a  large  force  temporarily,  and  then  a  suspension  of  work,  and 
reqniring  workmen  to  lie  idle,  not  only  creates  great  dissatisfaction  among  workmen 
and  in  the  community,  but  also  deprives  the  Government  of  the  advantage  of  giving 
workmen  regular  and  permanent  employment,  whereby  they  are  induced  to  make  this 
a  permanent  home,  and  tht-ir  services  can  be  obtained  at  fair,  low  wag^s.  It  is  impos- 
sible in  most  eases  to  push  walls  to  completion  before  cold  weather,  and  the  upper  and 
diiBcoU  part  of  the  wall  must  be  built  in  the  extreme  cold  of  winter  at  great  loss. 
The  season  for  advantageous  work  commences  in  the  spring  and  closes  in  the  fall. 
The  close  of  the  fiscal  year  comes  just  in  the  middle  of  that  season,  and  work  must 
gradually  stop  as  the  end  of  the  year  approaches.  This  occurring  in  the  busiest  part 
nf  the  season,  many  of  the  best  workmen  are  sure  to  get  employment  elsewhere  before 
work  can  be  resumed.  Little  latitude  is  allowed  in  making  purchases,  and  they  must 
be  made  at  once,  no  matter  what  is  the  state  of  the  market,  and  without  waiting  to 
order  from  distant  sources.  ^ 

The  foregoing  are  only  a  few  of  the  evils  of  the  system.  Great  trouble  and  labor  are 
involved  in  combating  them,  and  it  cannot  always  be  done  successfully.  I  know  of  few 
thipgs  so  disheartening  as  tio  labor  diligently  and  well  to  accomplish  work  economic- 
ally and  find  oneself  defeated  nnneceesaril)'.  The  evils  spoken  of  have  been  in  full 
force  at  the  arsenal  during  the  past  year.  The  rebuilding  of  Chicago  drew  off  every 
kind  of  mat«-rial  and  labor  required  at  the  arsenal,  promoted  strikes,  and  advanced 
prices,  and,  being  farced  to  accomplish  work  within  a  specified  time,  it  was  impossible 
TO  do  it  well  at  satisfactory  prices  and  keep  within  estimates.  I  believe  that  none  of 
these  facts  are  new  to  the  Department.  If  the  Department  deem  it  practicable  to  get 
from  Congret-s  any  modification  of  the  law,  I  respectfully  urge  the  great  advantage  to 
this  amenal  of  such  a  modification  as  will  make  appropriations  for  public  buildings  at 
this  arsenal  permanent  appropriations,  or  available  for  three  years  instead  of  one,  and 
I  resx>ectfully  request  that  some  action  to  this  end  may  be  taken. 

Hrpart  of  Lieut,  Charles  Shalert  Ordnance  Department^  vpon  the  ice-gorge  and  breaking  of 
the  dam  ^fetween  Rock  Island  and  Benham^s  Island  in  March j  IWS,  referred  to  in  the  fore- 
going annual  report, 

March  11 /fc. — The  ice,  which  is  very  thick,  has  been  acted  upon  by  the  sun  to  such  an 
extent  as  to  weaken  it  very  much.  The  snows  have  been  deeper  and  more  frequent 
than  is  usual  in  this  region,  and  their  melting  has  caused  water  to  run  over  the  '•urface 
of  the  ice  in  the  river  and  on  the  small  streams.  The  ice  on  Duck  Creek  and  a  stream 
railed  the  Wapsipinnicon,  above  here,  has  yielded  and  is  reported  to  have  run  out  into 
the  river. 

March  I2th, — The  ice  on  Rock  River  has  passed  ont  from  the  dam  at  Milan  to  the 
mouth.  To-day  the  opening  which  has  existed  for  some  months  past  opposite  Ben- 
haui's  iNland  was  closed  by  ice  which  broke  away  from  above.  Ice  opposite  Winne- 
liago  Island  has  not  yet  yielded*  During  the  day  ioe  has  continued  to  break  away 
from  above,  so  that  there  is  clear  water  visible  from  opposite  the  lumber-mills  in  Mo- 
line  to. the  bend  above.  Ice  which  has  floated  down  has  been  gorged  opposite  Ben- 
hani^s  Island,  and  is  piled  high  on  the  East  Davenport  shore  and  the  wing-dam.  An- 
utber  gorge  has  commenced  to  form  opposite  Winnebago  Island.  The  ice  lying  in  the 
pool  has  been  forced  down  a  few  feet  by  that  in  the  main  channel.  It  is  still  quite 
strong  and  has  broken  the  props  which  sustained  the  first  bridge  between  the  island 
and  Benham's  Island.  The  coner  and  stone  beneath  the  bridge  have  been  carried 
away  for  some  30  feet.    The  water  is  pouring  through  with  great  violence. 

March  13fi^.~Gorge  opposite  Benham's  Island  broke,  and,  followed  by  floating  fields, 
was  driven  against  the  gorge  at  Winnebago  Island,  forcing  this  mass  down  opposite 
the  pomp-house.  From  the  middle  of  tha  river  to  the  Davenport  shore,  the  gorge 
«eems  to  be  on  the  ground,  but  from  the  middle  to  the  island  shore  the  water  finds  a 
[tassage.  Tne  covering  over  the  filter  at  pump-house  is  injured.  The  island  bank  is 
ix>vered  with  large  layers  of  ice,  superimposed  so  that  there  are  piles  15  feet  high.    Tho 
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water  is  risinji^  rapidly.  By  evening  the  water  is  flowing  from  the  river  through  the 
culvert  just  above  the  upper  barn,  and  is  covering  the  low  grounds.  A  party  was  sent 
up  this  morning  to  remove  the  plauk  and  timbers  from  the  broken  bridge,  in  order  to 
save  the  materials. 

March  lith. — Water  still  rising  above  the  gorge,  and  pouring  through  the  upper  part 
of  the  Moline  bulk-head  (which  is  generally  above  the  water-line)  in  such  quautitie« 
as  to  make  a  loud  roaring.  On  the  river  road  water  stands  }fi  inches  above  the  culvert. 
All  the  material  that  could  be  reached  has  been  removed  frohi  the  bridge.  The  water 
is  still  rising*,  but  not  so  rapidly  as  yesterday.  Large  tields  of  ice  come  down  from 
above  and  pile  up  on  the  gorged  ice  and  on  the  shores.  By  night  the  ice  fills  the  cbau- 
nel  up  to  the  bend  above. 

March  Ibth. — Condition  of  gorge  unchanged  this  morning.  Water  still  rising  gradu- 
ally. About  1  o'clock  the  gorge  broke  and  moved  slowly  but  continuously.  The  whole 
river  as  far  as  the  bridge  is  covered  with  moving  ice.  At  the  foot  of  the  islaud  it  is 
apparent  that  the  ice  between  the  cities  of  R'»ck  Island  and  Davenport  has  not  changed 
its  position.  The  mass  moving  under  the  bridge  is  forced  up  on  the  banks  opposite 
Main  street,  in  the  latter  city,  and  a  great  portion  of  it  is  pushing  directly  south  to- 
ward Illinois  shore.  Before  reaching  the  shore  it  turns  east  and  runs  up  Sylvaa  Water, 
being  forced  violently  against  the  west  side  of  causeway  and  piers  of  Rock  Island 
bridge.  It  continues  to  pass  in  this  way,  without  escaping  below,  for  an  hour.  The 
water  is  now  rising  very  rapidly.  After  this  the  ice  begins  to  move  opposite  Main 
street,  and  as  far  as  can  be  seen  below  it  is  in  motion.  The  water  is  falling  rapidly. 
The  broken  masses  of  ice  which  have  passed  above  the  Rock  Island  bridge  into  Sylvan 
Water  return  with  great  violence,  breaking  two  of  the  telegraph-poles  which  stand 
above  the  piers.  Until  night  the  ice  passes  rapidly  but  quickly,  filliutc  the  channel 
from  shore  to  shore.  The  water  has  passed  out  from  the  low  grounds  near  the  barn  to 
the  river. 

Jpril  5/ft. — The  work  of  closing  the  break  made  by  ice  in  the  Beuham's  Island  dam 
commenced  t/O-day.     Twelve  men,  under  a  foreman,  are  quarrying  stone  from  the  bank 
near  the  guard-house  to  till  the  cribs.     Plank,  nails,  and  tools  were  sent  yesterday 
afternoon.     A  foreman  and  two  carpenters  are  sawing  out  plank  to  lengths  of  8  feeC 
The  cribs  are  to  be  built  cob-house  fashion,  witii  f-iuch  iron  bolts  at  each  corner,  and 
large  spikes  passing  through  each  layer  of  plank.    A  fl<)oring  of  plank  is  to  be  placed 
on  the  first  layer  to  retain  the  stone.     A  large  timber  is  to  be  flt>ated,  with  one  end 
resting  agaiusr.  the  island  side  of  the  breach.    The  crib,  being  floated  and  suitably 
fastened  to  bolts  on  the  shore,  will  be  allowed  to  swing  against  the  timber.     When  the 
rope  which  holds  the  crib  is  paid  out,  it  will  float  against  the  timber,  which  serves  two 
purposes,  viz,  to  guide  the  crib  to  its  position  in  the  opening,  and  to  keep  it  off  the 
shore,  wh're  otherwise  it  would  be  forced  by  the  violent  current.    A  large  post  is  sunk 
in  the  crest  of  the  bank  tWo  hundred  yards  above  the  breach.     A  watcti-tackle  is  ar- 
ranged, with  one  block  attached  to  a  ring-bolt,  and  the  other  to  a  wire  rope.    The  run- 
ning rope  of  the  tackle  is  passed  twice  around  the  post  to  check  the  crib.     To  the  out-, 
aide,  u[)-stream  corner  is  fastened  the  wire  rope  already  mentioned ;  to  the  other  up- 
stream corner  is  attached  a  ^inoh  hemp  rope,  passed  through  a  ring-bolt  at^he  water 
edge  some  *iO  feet  above  the  breach.    The  crib  being  finished,  is  to  be  launched,  towed 
a  little  way  into  the  current,  when,  by  the  slacking  of  the  ropes  which  h.ild  it,  one  side 
will  impinge  against  the  timber.    The  connecting  ropes  will  be  gradually  paid  ou%  the 
crib,  sliding  along  the  timber,  be  guided  to  its  place,  and,  on  reaching  the  end  of  the 
timber,  swing  suddenly  into  position.    The  ropes  will  now  be  made  fast  and  the  crib 
^being  Ailed  with  stone)  sinks  to  the  bottom. 

April  7th. — Crib  launched  about  2..')0  p.  m.;  then  was  easily  floated  into  place  and  sunk 
by  night.  The  arrangement  for  manipulating  the  crib  proves  to  be  so  strong  as  to 
allow  a  much  longer  one  to  be  handled.  Orders  are  therefore  given  to  make  the  next 
one  of  12-inch  timbers,  12  feet  long.  The  construction  and  method  of  swinging  into 
place  are  the  same.  In  order  to  till  with  stone,  another  large  timber  is  floated  in  be- 
side the  flrst,  pieces  of  board  nailed  to  them  to  separate  them,  and  plank  laid  on  them 
for  a  wheel-way. 

Jpril  tilh. — Worked  in  the  morning.  Rain  and  snow  in  the  afternoon  stopped  the 
work. 

April  9th. — Work  interfered  with  by  rain.  In  afternoon  another  crib  was  floated 
into  place.  The  timber  which  acts  as  a  guide  has  lis  upper  end  resting  on  the  shore; 
its  lower  end  rests  against  the  outside  corner  of  flrst  crio. 

April  lOth. — Another  crib  built,  floated,  sunk,  and  filled.  It  was  necessary  to  work 
till  6  oVlock  to  get  all  the  rock  in. 

April  lith. — ^The  fourth  crib  placed  in  position  and  filled. 

April  I2th. — The  fifth  and  last  crib  was  made  8  feet,  because  the  opening  had  been 
so  much  reduced  as  not  to  admit  a  larger  one.  As  a  good  deal  of  plank  was  on  hand 
already  sawed  and  bored,  it  was  used  instead  of  larger  material.  The  last  crib  was 
floated  into  place  and  partially  sunk  before  12  o'clock.  In  the  aft>ernoou  the  tilling 
was  completed.    An  opening  of  some  4  feet  still  remained;  this  was  closed  by  forcing 
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iloim  plnnk  which  ahntted  against  the  last  crib  and  the  dam;  large  stone  were  theo 
rolled  iu  niitil  the  force  of  the  current  was  «*ffectnally  broken. 

Affril  14th. — A  force  of  eight  men  is  at  work,  nnder  a  foreman,  quarrying  stone, 
which  is  wheeled  ont  on  a  raft  and  dumped  in  front  of  the  cribs. 

April  lT)th, — Stone- wheeling  goes  on.  The  material  is  now  dnmped  from  the  cribs 
.lud  is  allowed  to  take  its  natnral  slope.  By  night  the  dumping  is  fiiiiHhed.  The  stone 
in  front  of  the  crib  reaches  all  the  way  across  from  the  shore  to  the  end  of  the  old  dam, 
risee  (having  its  natural  slope)  one  foot  above  the  cribs,  and  the  cribs  themselves  are 
covered  all  the  way  across  one  foot  deep.  Heavy  stones  have  been  put  on  top  of  all 
for  ballast.  ^ 

April  I6th. — Work  has  received  its  final  inspection  by  the  commanding  officer,  and 
i^  approved  by  him.  Directions  are  given  by  him  to  allow  it  to  remain  as  it  is  till 
further  orders. 

Renpectfallv  aobmitted. 

CHARLES  SHALER,  Jr., 

2d  Lieut,  of  Ordnance, 


C. 

Ammal  re]iH>rt  of  iheprindpal  operations  at  the.  Rock  Island  arsenal^  IlLj  during  the  fiscal 

year  eading  June  'SOth,  1874. 

SHOPS. 

Shnp  J), — During  the  year  the  walls  of  this  shop  have  l>een  entirely  completed ; 
alioat  one-half  of  the  window-sash  and  window-frames  have  been  completed  ;  the 
wrought-iron  columns  for  supporting  the  se«»ond  and  third  floors  have  been  purchased ; 
tb© iron-work  for  the  second  and  third  floors  all  put  upland  the  work  of  grading 
around  the  shop,  building  area-walls,  steps,  platforms,  and  sewers,  and  putting  in  wat-er- 
pipes  has  been  commenced.  All  of  the  fitting  and  finishing  of  the  iron- work  for  floors 
WIS  done  in  the  arsenal  shops,  and  the  manufacture  of  all  the  windows,  doors,  and 
other  wood-work  is  done  in  the  arsenal  shops. 

Very  serious  trouble  has  been  encountered  in  procuring  from  the  contractor  the 
Mtone  required  for  the  completion  of  this  shop.  The  last  stone  required  for  a  shop  is 
tlie  ent-ablature,  and  this  is  all  costly  dimension-stone,  for  which  tiie  contractor  has  a 
ready  sale  at  high  prices  in  Chicago  and  other  cities.  Under  the  contract  all  the  stone 
for  the  shop  was  furnished  at  one  price,  this  price  being  the  average  value  per  yard  of 
all  the  stone  taken  together.  On  this  account  the  contractor  has  experienced  a  diffi- 
rnlty  in  furnishing  this  stone.  After  vexations  and  expensive  delays  I  was  forced  to 
pnrchase  a  portion  of  stone  in  open  market,  and  charge  the  purchiise  cost  to  the  con- 
trtrt^r,  as  provided  for  in  the  contract.  I  have  taken  much  pains  and  trouble  to  avoid 
making  these  purchases  and  to  make  the  purchases  as  small  as  possible  when  they 
ronld  not  be  avoided,  and  to  prevent  any  loss  to  the  contractor  when  they  were  made. 
I  feel  confident  that  in  these  purchases  of  stone  for  this  shop  the  contractor  has  not 
Huffered  a  loss.  Nevertheless  the  contractor  has  protested  against  the  purchase,  and  I 
have  had  difficulty  in  settling  up  and  closing  the  contract  for  stone  for  this  building. 
I  have  to  add  that  the  procurement  of  stone  from  quarries  other  than  the  contractor's 
which  may  be  used  advantageously  in  a  building  in  this  way  is  difficult  and  requires 
ranch  pains  and  trouble. 

Tnder  the  laws  governing  appropriations,  it  was  imperative  that  the  walls  be  fin- 
ished within  the  year;  and  as  I  could  not  procure  the  stone  from  the  contractor,  I  was 
forced  to  make  purchases  as  provided  for  in  the  contract. 

This  report  is  made  because  it  is  posHible  that  the  contractor  may  hereafter  make 
Haim  against  the  Government  for  losses. 

This  shop  is  marked  **  D"  in  the  accompanying  map. 

Shop  J.— The  work  done  on  this  shop  during  the  year  has  been,  mainly:  Tlie  tearing 
down  and  removal  of  the  old  temporary  shops  and  machinery'  which  occupied  the  site 
of ftbis  shop:  the  excavations  for  foundations,  excavations  for  basement-story,  and 
excavations  for  court  between  the  two  wings;  the  building  of  the  foundations,  base- 
ment-story, part  of  first  story,  and  stone  piers  for  the  support  of  the  first  floor ;  the 
building  of  a  portion  of  the  sewers,  patting  in  water-pipes,  and  the  repairs  and  oon- 
stmction  of  derricks,  derrick-tracks,  and  other  machinery  for  use  in  construction  ;  the 
pnrchase,  fitting,  and  patting  np  of  the  iron-work  for  the  first  floor,  and  the  purchase 
and  fitting  of  a  portion  of  the  iron  of  the  second  floor,  and  the  purchase  and  stacking 
for  seasoning  of  310,559  feet  of  pine  lumber  and  185,991  feet  of  oak  lumber. 

The  total  excavations  for  this  building  were  91,460  cubic  feet  of  earth  and  148,867 
cubic  feet  of  rock. 

No  very  serioas  difficulties  were  encountered  in  getting  foundations  for  this  shop, 
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Drawing:  Plan  of  Shop  £,  sbowiug  position  of  line  of  shaftings  crane,  cupola,  melt- 
ijig-farnaces,  casting-pit;  core-oven,  brass-fuuudery;  smiths'  forges,  smoke-stack,  aud 
xuacbinery. 

Drawing:  General  plan  of  blast-pipes,  Shop  £. 

Drawing :  Plan  of  core-oven  aud  brass- furnace. 

Drawing  :  Plan  of  hanger,  bracket-hanger.  Shop  £. 

Drawing :  Plan  of  cupolas  in  foundery,  Shop  £. 

Only  14  forges  have  been  ereuted  for  immediate  use,  it  being  deemed  advisable  to 
leave  the  other  forges  to  be  erected  to  suit  the  future  wants  of  the  arsenal,  as  opera- 
tions of  this  kind  are  subject  to  changes.  All  of  the  smoke-flues  for  these  forger  are 
underground  and  lead  to  the  chimney-stack,  05  feet  high.  The  draught  of  this  chim- 
ney has  thus  far  proved  sufficient  for  the  smiths'  lires  without  the  use  of  an  exhaust- 
fan.  This  coustrnctiou  is  merely  experimental  and  its  success  is  important.  By  ii  are 
avoided  the  great  expense  of  numerous  chimneys  high  enough  to  pierce  the  roof,  the 
injury  to  the  roof  aud  destruction  of  the  architecture,  both  exterior  and  interior,  of 
probably  the  flnest  bla<'.ksmith-8hop  in  the  world. 

The /oundtry, — The  success  and  great  economy  effected  in  the  use  of  the  small  cupola- 
furnace,  erected  iu  the  old  temporary  blacksmich-shop,  have  determined  the  constru6- 
tioo  of  a  foundery,  with  greatly-increased  capacity  and  facilities,  in  the  new  shop.  A 
full  plan  of  the  found^^ry  is  shown  on  drawing.  A  single  charge  for  the  small  furnace  is 
2,600  pounds,  aud  for  the  large  furnace,  ti,500  pounds.  By  using  a  pool  or  large  ladles, 
a  single  casting  weighing  11,000  pounds  can  be  made.  It  is  found  that,  for  econom- 
ical work,  it  in  better  to  have  the  two  furnaces  than  one  large  one,  so  that  the  small  or 
large  one^  or  both,  may  be  used  at  one  time,  to-  suit  varyiug  job-work.  Also,  in  this 
way  I  was  able  to  construct  the  furnaces  from  two  unserviceable  steam-boilers,  which 
were  on  band. 

The  saving  in  cost  of  work,  by  making  our  own  castings  at  this  arsenal,  has  l>eeu 
very  considerable,  and  has  caused  a  gradual  increase  in  the  amount  of  work.  Castings 
are  not  made  unless  the  saviug  will  pay  for  the  patterns  and  flasks,  so  that  a  valuable 
stock  of  patterns  is  accumulating :  and,  besides  these,  I  am  making  a  further  t-aving  <  f 
money  aud  getting  better  work  tlian  can  be  obtaiued  from  private  fouuderies  in  the 
West. 

The  following  are  compnted  savings  on  a  few  items : 

The  weight  of  cast-iron  caps  and  bases  (for  columns)  for  one  shop  is  108,300 
pounds.  The  lowest  cost  for  one  shop,  when  bought,  has  been  $4,332.  I  have  manu- 
factured them  for  ^2,082^  or,  not  charging  for  scrap-iron  used,  the  cost  has  been  only 
$1,5119.20,  making  a  saving,  in  the  last  case,  of  $2,733. 

The  lowest  coHt  of  coin m us  for  one  shop,  when  bought,  is  $12,312.    I  have  already  . 
manufactured  a  few  of  those  required  for  Shop  A.    From  this  1  estimate  the  total  coKt 
of  manufacture  for  one  shop  (charging  one  cent  per  pound  for  scrap)  to  be  $6,200. 
Not  charging  the  scrap,  the  cost  would  be  $3,540,  making  a  saviug,  for  this  item,  of 
$8,772. 

The  weight  of  shop-fixtures  cast  for  Shops  C  and  E  is  34,000  pounds.  I  believe  these 
could  not  have  been  bought  at  th^  East  at  less  than  10  cents  per  pound,  and  would  have 
cost,  delivered  here,  11  cents  per  pouud.  These  have  been  made  here  at  a  cost  of  7 
cents,  including  value  of  scrap  used.  On  most  other  cheaper  castings,  which  comx>ri8e 
the  great  bulk  of  the  foundery- work,  the  saving  has  been  2  cents  per  pouud. 

Bra89'/ouMdery, — In  the  brass- foundery  I  am  now  making,  from  the  expanding  metal 
taken  from  obsolete  rifle-projectiles,  the  hinges,  bolts,  window  hangings,  and  other 
huoae-bardware  fur  the  shops.  This  work  was  commenced  because  suitable  hinges  and 
window^-fastenings  could  not  be  bought  of  snfliciently  good  quality.  Finding  a  con- 
aiderable  saviug  iu  cost,  the  work  has  extended.  The  principal  value  of  this  woik  is, 
however,  the  procurement  of  much  better  work  and  adapted  to  a  special  use. 

A  somewhat  extended  report  of  the  operations'and  aidvantages  of  the  foundery  has 
been  made,  because  its  construction  and  use  when  started  was  experimental,  as  far  as 
the  Ordnance  Department  is  concerned. 

The  shafting  in  the  foundery  and  smith-shop  is  driven  by  a  wire-rope  running  from 
tke  main  line  of  shafting  iu  Shop  C. 

FU6T  BUILDING  FOR  MAIN  GUARD-HOUSE,  FIRE-ENGINE  HOUSE,  AND  QUARTERMASTER'S 

AND  commissary's  STORE-HOUSK  AND  OFFICES. 

This  building  has  been  completed  iu  accordance  with  the  approved  plans  and  draw- 
ings. (See  drawings  marked  **  K.  I.  A.,  Nos.  381  aud  382,"  oo  tile  in  the  Ordnance 
Office.) 

This  building  is  marked  ^'  C  "  on  accompanying  map. 

SUBALTERN  OFFICERS'  QUARTERS  NO.  3. 

This  building  has  been  completed  in  accordance  with  the  approved  plans  and  draw- 
ings, (see  drawings  marked  "R.  I.  A.,  No.  39d,"  on  file  in  Ordnance  Office,)  except  the 
eoruice.    The  specifications  re<iuire  that  this  should  be  of  galvanized  irou.    During 
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my  absence  frotti  jny  station  in  October  tbe  officer  leffc  in  cbarge  had  conatrncted  a 
wooden  cornice  siiailarto  that  on  the  other  officers*  quarters  adjacent  Uy  tli  s  baildiiig. 
As  this  cornice  was  made,  it  was  deemed  best,  on  account  of  economy,  to  ase  it. 

MACHINERY  FOR  THE  TRANSMISSION  OF  POWER. 

This  machinery  has  been  constrncted  in  accordance  with  the  approved  plans  as  far  is 
tbe  appropriation  therefor  would  admit.  The  materials  for  the  work  have  all  been  pur- 
Llia«ed,  and  the  work  of  constrnction,  so  far  as  it  has  progressed,  has  been  doae  in  tbe 
arsenaii  shops. 

PAVING   OF  THE  BASEMENTS   OF  SHOPS  B   AND  C. 

This  work  has  been  completed.  Drawing  R  shows  a  plan  of  these  basement*.  The 
part  which  is  colored  brown  is  a  roadway  for  wagons,  giving  access  to  all  parts  of  the 
basement  and  to  six  elevator-hatchways  for  hoisting  to  the  upper  stories  This  is  paved 
with  aspbaltum  concrete.  The  remainder  is  paved  with  flag-stones  not  less  than  4  inches 
thick,  and  laid  in  courses,  as  shown  on  the  drawing.  There  are  .5  inches  of  saud  nnder 
the  flagging  to  prevent  upheaval  by  frost.  The  basement  is  thoroughly  drained,  and 
has  a  complete  system  of  sewers  for  carrying. off  waste  water  or  other  liqnids  used  in 
manufacture.  Cross-timbers  100  feet  apart  are  laid  in  the  asphaltnni,  that  may  be  taken 
11))  in  case  it  becomes  necessary  to  cross  the  roadway  with  water  orotlier  pipes. 

IMPROVEMENT  OF  GROUNDS,   BUILDING  OP  ROADS,  AVENUES,   ETC. 

This  work  has  been  principally — 

1.  The  grading  and  macadamizing  of  Main  avenue  from  atoh,  (See  accompanying 
map.)* 

*i.  The  grading  of  the  remainder  of  Main  avenue,  of  Rock  Island  avenne,  and  the 
hauling  of  rock  tor  macadam  upon  portion  of  the  same. 

(The  macadam  for  Main  avenue  has  not  generally  been  completed  to  the  full  width, 
and  no  sidewalks  have  been  built.) 

'A.  The  completion  of  East  avenue  between  c  and  d. 

4.  The  partial  grading  of  W;^t  avenue  from  e  to/.  This  work  has  consisted  of  the 
hanling  in  of  about  45,000  cubic  yards  of  rock  and  earth,  obtained  from  the  excavation 
for  Shop  A. 

.5.  The  grading  and  macadamizing  of  Second  street  between  Main  and  SoHth  ave- 
nues. 

6.  The  grading  and  macadamizing  of  the  court  of  Shop  £,  and  of  all  the  space 
between  Shops  E  and  C  and  the  railroad-track. 

7.  A  considerable  amount  of  work  haa  been  done  on  the  road  g  h  \n  front  of  the 
otticers'  quarters.  The  grading  and  macadamizing  of  First  street  between  Main  avenue, 
North  avenue,  and  the  court  of  Shop  D  had  been  commenced,  some  new  railroivl-sidingi 
laid,  and  I,HO0  feet  of  flag-stone  sidewalk  on  First  street,  Second  street,  Wtwt  avenue, 
and  along  the  road  g  h  in  front  of  the  officers'  quarters  has  been  laid.  Tbe  macadam 
sDokenof  herein  consists  of  1  foot  of  finely-broken  rock  covered  with  6  inches  of  gravel. 
These  roads  are  expensive,  but  are  thoroughly  constructed,  and  durable. 

ROCK  ISLAND  BRIDGE. 

Some  trouble  and  annoyance  have  been  enconnt>ered  during  the  year  in  maintaining 
;;-overnment  on  the  bridges,  but  no  serious  disturbance  has  arisen.  Some  trouble  aud 
resistance  to  the  enforcement  of  the  regulations  for  the  bridge  seem  inseparable  from  its 
MHO  by  the  public,  when  there  is  no  legal  penalty  for  violation  of  the  regulations. 
These  "troubles  have  generally  arisen  from  fast  driving,  racing,  and  c«mflict8  with  disor- 
derly and  drunken  men.  In  such  cases  the  penalty  of  excluding  snch  persons  from  the 
use  of  the  bridge  has  been  sparingly  used. 

I  ({note  the  following  from  a  report  of  the  foreman  in  charge  of  the  bridge  on  this 
subject : 

"The  ofl^rtuses  against  the  regulations  for  the  government  of  the  uses  of  th*i  bridges 
by  the  public  are  of  all  kinds  and  numerous — fast  driving  and  drunkenness  b»;ing  the 
]>rincipal  ones.  Many  persons  have  been  deprived  tbe  use  of  the  bridges  for  the  above 
and  other  ofl'mses,  but  after  a  promise  of  better  behavior  the  privilege  has,  in  most 
cases,  been  restored.  On  Sundays  the  drinking-saloons  of  Rock  Island  are  closed,  while 
those  of  Davenport  are  kept  open  as  on  other  days.  This  takes  the  worst  class  of  p^- 
pie  from  the  former  to  the  latter  city  on  that  day.  Most  of  those  seeking  to  return  in 
tbe  evening  are  more  or  less  intoxicated,  making  the  duties  of  the  guards  particularly 
bard  in  trying  to  preserve  order.  I  would  respectfully  recommend  a  special  bridge 
])atrol  for  Sunday  afternoon  and  evening.^' 

No  decision  in  the  courts  fonnded  upon  the  case  reported  in  my  last  annual  report 
has  yet  been  arrived  at  respecting  the  jurisdiction  of  the  United  States  courts  over 
the  part  of  the  bridge  between  the  channel  of  the  river  and  the  Iowa  shore. 

*  Map  referred  to  is  not  included  in  this  book. 
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The  following  statemeDt  is  coudensed  from  the  records  kept  at  the  bridge  duriug 
^he  year : 

The  whole  nnmber  of  care  crossing  the  bridge  dating  the  year  was  128,930  freight- 
care,  8,630  passeDger-care,  aad  2772  engines  withoat  cam;  making  a  total  of  140,332. 

The  number  of  steamboat  trips  through  the  bridge  was  2,13^,  of  barges  531,  and  of 
rafto  626. 

*The  nnmber  of  teams  passing  over  the  bridge  during  the  year  was  228,000. 

'The  nnmber  of  foot-passengers,  408,000;  and  the  estimated  nnmber  of  passengers 
in  vehicles  was  about  400,000. 

The  mean  stage  of  water  was  5.22  feet,  being  the  highest  March  10,  1874,  14.90  feet, 
and  the  lowest  December  2,  1873,  0.80  foet.  Navigation  was  sasi)ended  for  steamboats 
from  November  17,  1873,  ro  March  16,  1874,  on  acconnt  of  ice.  Navigation  was  sus- 
pended at  one  time  12  hoars,  at  another  time  20  hoars,  because  it  was  unsafe  to  open 
the  draw  daring  gales  of  wind. 

Daring  the  year  fifteen  ratts  were  more  or  less  broken  by  striking  the  bridge-piers. 

On  July  8tb,  1873,  the  machinery  for  operating  th)  draw  was  completely  disabled 
by  the  breaking  of  one  of  the  hydraulic  cylindes  aod  of  the  receiving- tank  for  the 
pumps.  From  this  time  until  they  could  be  repaired  the  draw  was  operated  by  hand- 
power,  by  means  of  crabs  and  ropes.  This  plan  made  it  necessary  to  have  a  rope 
across  the  sonth  channel  when  the  draw  was  open,  and  was  the  cause  of  much  vexa- 
tion, as  boats  sometimes  insisted  on  using  this  channel,  making  it  necessary  to  cut  the 
rope,  aud  causing  considerable  work  and  delay  in  closing. 

The  repaira  oi  the  machinery  included  some  alterations  and  additions.  Among 
other  things,  safety-valves  were  placed  on  the  pumps,  so  as  to  avoid  an  excess  of  strain 
on  the  cylinders. 

A  portable  cylinder  was  placed  on  the  upper  rest  for  draw,  to  operate  the  crabs  in 
case  of  necessity;  but  since  thf)  alterations  above  named  we  have  had  no  breakage, 
luid  consequently  have  had  no  use  for  the  portable  engine. 

All  of  the  machinery  is  too  light  for  operating  the  draw  in  windy  weather.  Some 
chsDges  will  be  made  in  this  machinery  during  the  coming  winter,  and  checks,  or  buf- 
fers, for  stopping  the  draw  in  a  high  wiod  will  be  added. 

It  is  probable  that,  on  account  of  the  difficulty  of  procuring  appropiiations  for  the 
;are  and  preservation  of  the  bridge,  particularly  for  renewing  the  plank  roadways  of 
tte  bridge;  for  tht  repairs  and  renewing  of  paving  of  Fort  Armstrong  avenue,  ren- 
dered necessary  by  the  wear  of  the  same,  consequent  upon  the  use  of  the  bridges  by 
the  adjacent  ciites  ;  and  the  cost  of  maintaining  a  s  ifflcient  guard  and  police  to  main- 
tain order  on  the  bridges,  it  will  become  necessary,  eventually,  to  charge  a  small  toll. 

I  append  hereto  a  copy  of  a  letter,  marked  '^C,"  reporting  a  strike  of  the  stone-cut- 
lers employed  at  the  arsenal,  which  occur  ed  June  23r1,  1874. 

Information  obtained  subsequent  to  the  date  of  this  letter  convinces  me  that  the 
itrike  was  partly  caused  and  principally  maintained  by  persons  opposed  to  the  present 
idministration,  who  were  endeavoring  to  use  the  workmen  for  political  purposes.  The 
Itrike  lasted  so  long  that  workmen  from  other  places  were  finally  invited  to  come  here 
'or  employment.  Considerable  resistance  to  the  employment  of  thes:»  men  was  offered, 
)ut  23  of  them  were  employed ;  and  when  the  old  workmen  returned  and  asked  for 
K'ork,  all  of  them  could  not  be  employed  immediately,  but  work  would  be  given  them 
IS  soon  as  vacancies  occurred.  Also  8  men,  who  had  been  particularly  troublesome, 
»r  bad  acted  as  ringleaders^  were  informed  that  tbey  could  not  be  employed  again  at 
be  arsenal.  The  striking  stone-cutters  resum^Ml  work  at  the  reduced  wages  peaceably 
>n  the  6tb  of  July,  1874,  aud  have  been  working  with  apparent  contentment  ever 
inee. 

I  would  again  respectfally  call  the  attention  of  the  Department  to  the  necessity 
o  this  arst'nal  for  some  relief  from  the  operation  of  the  law  requiring  that  unexpended 
portions  of  appropriations  be  covered  into  the  Treasury  at  the  close  of  the  year.  The 
»ad  working  of  the  law,  particularly  as  regards  economy,  during  the  past  year,  has 
>«sen  somewhat  disheartening. 


C. 

Rock  Island  Arsenal,  Ills., 

June  26,  1874. 

'HIEP   OF  OrDNANCK. 

U.  5.  Army^  Washington^  D.  C. : 

Sir  :  I  have  the  honor  to  report  for  your  information  that  a  ''  strike  '*  of  all  the 
Looe-catteni  employed  at  this  arsenal  occurred  on  the  23d  inst.,  ani  that  the  strike 
till  continues.  All  of  the  cutters  hive  requested  their  discharge,  and  have  been  paid 
ff.    Many  of  them  wish  to  return  to  their  work,  but  say  they  are  afraid  to  do  so.    The 

*  This  estimate  is  made  from  records  kept  one*half  the  time. 
17  ORD 
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reasons  given  by  the  workmen  for  the  ''strike  *'  are  a  reduction  of  wages  from  |4  to|3 
per  diem,  and  they  are  forced  to  work  much  harder  here  than  elsewhere. 

Three  dollars  per  diem  are  the  highest  wages  paid  to  cutters  on  the  coq^traction  of 
the  custom- houses  in  Chicago  and  St.  Louis,  are  generally  higher  wages  than  are  paid 
by  private  parties  in  those  cities  and  throughout  the  Northwest ;  tbe  wages  in  the  lat- 
ter case  being  generally  from  $2.50  to  $2.7.').  But  such  parties  do  not  generally  get  tbe 
very  best  workmen.  The  "strike  ''  has  been  partly  effected  by  the  evil  influence  of  a 
few' turbulent  men,  but  more  through  inflammatory  articles  iu  one  of  the  newspapers 
issued  in  Rock  Island. 

There  are  so  many  stone-cutters  out  of  employment  in  Chicago  that  I  think  new 
men  can  be  employed  within  a  few  weeks ;  but  as  many  of  the  cutters  who  have 
stopped  work  are  very  excellent  and  old  and  faithful  workmen  at  the  arsenal,  and  have 
been  led  into  their  present  position  by  the  evil  influances  of  others,  and  would  suffer 
great  loss  if  deprived  of  work  permanently,  I  desire  tu  wait  a  few  days  to  see  if  they 
will  not  resume  work. 

In  view  of  the  very  hot  weather,  and  the  net  very  large  amount  of  stone-work  re- 
quired to  be  done  under  the  appropriations  this  season,  I  do  not  think  this  temporary 
suspension  of  work  will  cause  any  loss.  I  have,  however,  this  day  written  for  author- 
ity to  have  an  advertisement  for  cutters  published  in  a  few  papers  if  it  should  become 
necessary. 

Very  respty.,  your  obt.  servt., 

D.  W.  FLAGLER, 
Captain  of  Ordnance,  Bvt  Li.  CoL  U.  S.  J.,  Comdg. 


D. 

Annual  report  of  the  principal  operations  at  the  Rock  Island  arsenal,  Illinois^  for  the  fiwl 

pear  ending  June  30,  1875. 

SHOP  D. 

This  shop  has  been  completed  during  the  year.  The  principal  work  donewaaas 
follows:  The  manufacture  and  erection  of  the  iron  roof -frame;  the  manufacture  and 
putting  in  the  wood- work ;  the  roofing,  with  slate  and  copper ;  the  putting  in  of  tbe  fire- 
proof arches;  the  building  of  stone  ared-walls  and  steps;  the  grading  and  paving 
around  the  building  and  in  the  court,  and  putting  in  water-pipes,  sewers,  and  sewer- 
pipes  in  the  basement,  and  painting. 

The  iron  roof-frame  for  this  building  is  the  first  one  that  has  been  manufactured  at 
the  arsenal.  Heretofore  this  work  has  beeu  done  at  the  East  by  iron-bridge-bnilding 
establishments.  With  the  facilities  for  work  afforded  by  the  new  smith-shop  (E)  at  tbe 
arseuiil,  there  seamed  no  good  reason  why  this  work  should  not  be  done  here. 

The  advantages  obtained  by  doing  the  work  here  have  been — 

1st.  A  small  saving  of  cost  in  the  work. 

2d.  A  probable  larger  saving  in  cost  of  the  iron,  by  admitting  to  bid  upon  it  a  large 
number  of  iron-manufacturers  who  could  not  manufacture  the  roof,  and  were  therefore 
excluded  from  bidding  under  the  old  system,  leaving  the  manufacture  of  tbe  roof  to  a 
small  ring. 

3d.  The  work  is  probably  better  done. 

4th.  We  have  been  able  to  supply  the  roof  more  nearly  at  the  time  when  it  was  re- 
quired. 

These  advantages  are  sufficient  to  warrant  the  manufacturing  at  the  arsenal  of  the 
roofs  that  will  be  required  hereafter. 

All  of  the  doors,  windows,  and  other  wood-work,  and  all  of  the  honse-hard ware  for 
the  same,  were  manufactured  in  the  arsenal  shops.  Nearly  all  of  the  last  was  cast  from 
expanding  metal  taken  from  condemned  projectiles.  This  work  began  on  wiodow- 
hanging.^,  because  hangings  of  sufficiently  good  quality  could  not  be  purchased,  and 
finding  that  a  considerable  saving  of  cost  was  eflected  thereby,  I  have  extended  the 
manufacture  to.  other  house-hardware. 

The  slating  and  copper-work  were  done  by  contract. 

The  brick  arches  have  heretofore  been  put  iu  by  contract.  In  this  shop  they  were 
pat  in  by  day-work.  The  work  is  better  done,  and  $I,7b5  saving  in  cost  of  the  work 
was  effected.  This  part  of  the  work  was  mainly  iu  charge  of  Lieut.  E.  M.  Wright. 
Ordnance  Department,  and  the  saving  of  cost  is  largely  due  to  his  energy,  ingenuity, 
and  application. 

SHOP  A. 

The  work  done  on  this  building  during  the  year  has  been  the  building  of  the  masonry 
of  a  portion  of  the  first  story  above  the  basement,  and  all  of  the  second  and  third 
stories;  the  purchase,  fitting,  and  putting  up  of  all  of  tbe  iron-work  of  the  second  and 
third  floors,  and  the  manufacture  of  a  portion  of  the  wood-work.    A  portion  of  the 
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iroQ-work  referred  to  is  the  colnniDS  which  support  the  secoad  and  third  floors.  These 
liave  heretofore  been  parohased,  but  for  this  shop  th^y  were  manofHctured  here.  The 
eaving  of  coet  on  the  columns  was  $7,47*2,  after  cbar^j^inj;  one-half  cent  per  pound  for 
the  scrap-irun  ased.    Drawings  of  the  columns  are  incloised  herewith. 

SHOP   F. 

The  work  done  on  this  shop  during  the  year  has  been  the  excavation  for  the  shop 
and  foundation  ;  the  building  of  the  foundations,  and  walls  to  include  the  water-table, 
and  the  purchase  of  the  lumber  and  a  portion  of  the  stone  required  for  the  building. 

Soch  delays  occurred  in  getting  approved  the  contracts  for  stone  for  this  building  iis 
to  prevent  the  procurement  of  any  considerable  supply  of  stone  last  fall,  and  as  the 
qnarries  opened  late  this  spring,  not  much  stone  could  \ye  prepared  for  the  walls  bef  ire 
the  close  of  the  fiscal  year. 

With  the  approval  of  the  Chief  of  Ordnance,  a  considerable  change  from  the  plan  of 
the  other  shops  is  made  to  widen  the  doors  of  this  shop.  This  change  is  deemed  ueo- 
easary,  as  the  wide  doors  will  probably  be  required  in  case  heavy  guns  should  be 
manofactured  or  other  heavy  work  should  ever  be  done  in  this  shop.    (See  Drawing  B.) 

FOUNDATIONS  OF  SHOP  F. 

I  have  prepared  very  carefully  a  geological  chart  of  the  foundations  of  this  build- 
ing, and  of  materials  excavated  in  getting  foundations. 

I  regret  that  for  a  portion  of  this  building  a  perfectly  satisfactory  foundation  could 
not  be  obtained.  For  Shops  A,  D,  and  E,  I  have  obtained  good  rock  foundations, 
though  sometimes  with  great  difficulty  and  expense.  For  a  portion  of  the  foundation 
of  Shop  F  rock  could  not  be  obtained.  The  portion  referred  to  is  most  clearly  shown 
on  the  plat  of  the  foundation  on  the  drawiug,  (C.)  Thin  portion  of  the  foundation  is 
a  strong,  black,  indurated  clay.  I  excavated  generally  about  3  feet  of  this  clay.  The 
excavation  then  became  so  difficult  that  it  appeared  necessary  to  abandon  it.  Little 
coold  be  done  with  the  pick  and  nothing  with  the  blast.  I  examined  the  clay  in  places 
about  10  feet  deeper.  After  going  down  3  feet  of  this  10  a  small  steel  drill  could  b^ 
driven  into  the  clay  only  with  great  difficulty.  The  clay  was  wet,  tough,  strong,  very 
compact,  and  when  taken  out  and  dried,  it  was  like  slate.  It  was  perfectly  uniform  and 
resisted  the  action  of  water.  I  then  made  experiments  to  determine  its  compressibility. 
It  will  be  remembered  that  this  building  is  to  be  a  rolling-mill,  and  has  no  floors.  The 
foundations  have  then  only  t-o  support  the  weight  of  the  walls  and  roof.  With  a  foot- 
ioz6  feet  wide  this  weight  would  be  about  3,8*20  pounds  per  square  foot  under  the 
p^imente  and  less  elsewhere.  I  placed  a  load  of  4,000  pounds  per  square  foot  on  the 
clay  in  places.  No  certain  settlement  could  be  observed  in  two  days.  I  afterwards 
increased  the  load  to  18,000  pounds  per  square  foot,  and  in  seven  days  the  settlement 
wae  f  of  an  inch  and  uniform.  This  settlement  was  partly,  if  not  mainly,  due  to  press^ 
ing  upward  the  uncovered  clay  around  the  loaded  places.  I  then  compressed  numerous 
specimens  in  a  tight  iron  box  in  the  testing-machine,  and  obtained  computed  results 
for  10  feet  of  depth,  showing  a  possible  settlement  of  i  of  an  inch  when  loaded  with 
4,000  ponods  per  square  foot  and  1^  inches  when  loaded  with  20,000  pounds  per  square 
foot.  These  last  experiments  were  unsatisfactory  because  of  leakage  of  moisture  and 
clay  aronnd  the  piston.  Certainly  the  compressibility  would  be  less  than  that  oIh 
tained  by  the  experiments.  I  then  widened  the  footing  of  the  walls  to  7  feet  and  built 
on  the  clay  3  feet  below  its  surface. 

If  the  whole  building  stood  on  this  clay,  the  foundation  wonld  be  excellent,  and 
entirely  satisfactory,  but  a  portion  of  it  is  on  good  solid  rock.  There  will  be  no  settle- 
ment of  the  rock  fonndation,  and  the  experiments  show  a  probable  slight  settlement 
of  the  clay  foundation.  The  only  objection  to  the  foundation,  then,  would  be  a  possible 
crack  (some  time  in  the  future)  of  the  wall  over  the  juncture  of  the  clay  and  rock  foun- 
dation. To  avoid  this  I  am  leaving  gaps  in  the  walls  unbuilt  over  those  points,  to  be 
put  in  after  the  walls  are  completed.  This  will  leave  two  or  more  years  for  the  clay 
foundations  to  settle  before  the  gaps  are  closed  up.  It  is  certainly  improbable  that 
any  crack  will  ever  occur ;  but  this  full  explanation,  in  connection  with  the  chart,  is 
given,  in  order  that  if  it  ever  should  occur,  its  causes  may  be  fully  understood,  and 
apprehensions  of  the  perfect  security  of  walls  removed.  Numerous  specimens  of  the 
cu^  have  been  labeled  and  preserved. 

Considering  the  character  of  the  bnilding,  and  the  probability  that  great  steam- 
bammers  may  be  nsed  in  it  sometime  in  the  future,  it  is  probable  that  the  clay  founda- 
tion wonld  be  beet,  if  it  were  uniform  throughout  the  building,  because  it  would  be 
freer  from  vibrations  than  the  rock  fonndations. 

At  the  present  time  eighteen  months  have  passed  since  this  report 
was  written,  and  no  settlement  of  these  walls  can  be  observed.  (See 
annaal  report  for  year  ending  June  30th,  1876.) 
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WATBR-POWER. 

The  work  done  on  the  wator-power  during  the  year  has  heen  (see  Drawing  D,  in* 
clo9(-d  herewith)*  the  excavation  of  the  shore  and  bed  of  the  river  at  A  and  B,  to  gnt 
room  in  the  pool  and  tail-race ;  the  building  of  an  earth  and  riprap  dike  from  a  to  ft 
to  prevent  overflow  from  the  pool  on  the  island ;  the  construction  of  an  earth  and 
riprap  dike  from  c  to  <f  to  prevent  overflow  from  the  pool  on  the  Moline  Water-Power 
Company's  laud  ;  the  completion  of  the  rock  dike  d  e;  a  portion  of  the  work  on  pen- 
stocks and  the  pulley-house;  and  the  completion  of  the  gates  and  hoisting-machinery 
for  same  for  the  wat«r-power  dam,  and  putting  up  of  the  same. 

Four  large  wash-gates,  for  openings  9  feet  by  11  fnet,  have  been  constraoted  and 
put  up  with  special  machiuery  for  hoisting.  The  object  of  these  gates  is,  by  openiog 
them  Saturday  nights  or  when  the  power  is  not  in  use,  to  carry  away  flood-wood  aud 
wash  out  the  pool  and  tail-race.  To  do  this,  the  gates  must  be  ope  ed  with  the  fall 
pressure  of  the  head  of  water  against  them.  This  pressure  at  high  water  will  be 30,100 
pounds.  The  construction  of  these  gates  and  of  the  machines  for  raising  and  lowering 
them  is  shown  on  Drawings  K  and  P.  The  gates  are  in  sections,  which  telescope  and 
slide  out  again  in  raising  and  lowering,  so  that  only  a  portion  of  the  pressure  has  to 
be  overcome  at  one  time.  The  heaviest  computed  lift  that  can  occur,  including  weigbt 
of  gate,  and  taking  0.45  for  co-etflcieut  of  sliding  friction,  is  9,100  pounds. 

The  hoisting-machine  is  constructed  to  bear  a  strain  of  50,000  pounds,  and  two  oien 
at  the  end  of  levers,  6  feet  long,  can  lift  50,000  pounds.  (Calculations  for  the  machine 
are  given  in  the  drawings.) 

RESERVOIR  AND   WATER-PIPE. 

The  work  done  on  the  reservoir  during  the  year  has  been  as  follows :  A  roof  bM 
been  put  on  ;  the  walls  repaired  ;  a  water-tight  lining  put  inside  the  walls.  The  lin- 
ing consists  of  an  8-inch  brick  wall,  or,  practically,  two  4-inch  brick  walls,  laid  in 
Portland  cement. 

This  work  has  been  done  with  much  care.  First,  the  4-inch  brick  wall  next  to  the 
stone  walls  of  the  reservoir  was  laid,  and  the  space  between  the  brick  and  stone  wu 
filled  by  pouring  in  fluid  cement  mortar  as  the  work  progressed,  thus  forming  a  com- 
plete water-tight  layer  of  cement  between  the  two  walls. 

The  inner  4-inch  wall  followed  the  other  and  was  built  in  the  same  way,  givicg 
another  complete  water-tight  layer  of  cement  between  the  two  brick  walls. 

These  two  brick  walls  cover  in  the  same  way  the  partition-wall  in  the  reservoir. 
The  floor  was  covered  with  one  layer  of  brick  laid  in  the  same  way,  and  the  whole- 
floor  and  walls — then  plastered  with  the  Portland  cement.  This  last,  having  a  polished 
surface  from  the  trowel,  is  the  best  water-tight  layer. 

The  reservoir  is  now  perfectly  water-tight,  aud  1  hope  it  will  remain  so.  The  only 
danger  I  can  foresee  will  be  from  the  action  of  frost,  to  which  the  walls  are  always 
exposed.  If  a  crack  occurs  in  the  plastering,  and  water  gets  behind  the  plastering, 
frost  will  heave  it  off.  Water  can  then  Alter  through  the  brick,  and  the  action  of  the 
frost  continues  on  the  other  layers  of  cement.  The  work,  however,  is  well  done,  and  I 
believe  it  will  stand. 

The  floor  of  the  reservoir  has  no  foandation  except  earth,  and  there  is  some  danger 
that  it  may  be  affected  by  frost,  but  outside  the  reservoir  is  banked  with  earth  to  above 
the  floor-line  for  protect  ion. 

Some  difficulties  occurred  in  getting  fresh  imported  cement,  and  in  doing  the  work 
while  water  was  maintained  in  the  reservoir  to  supply  the  arsenal.  This  prevented 
its  completion  last  fall  and  hits  given  much  trouble.  A  drawing  of  the  completed 
reservoir,  marke<l  "G,"  is  transmitted  herewith. 

WATER-PIPE. 

There  has  been  manufactured  and  laid  during  the  year  1,760  feet  of  8-inch  main, 
completing  the  main  for  all  the  shops.  This  main  runs  from  the  reservoir  along  North 
avenue  to  Fourth  street,  along  Fourth  street  from  North  avenue  to  South  avenue, 
along  South  avenue  from  Fourth  street  to  West  avenue,  along  West  avenue  from  South 
avenue  to  North  avenue,  along  North  avenue  from  West  avenue  to  the  reservoir  again. 
(See  Drawing  K,  transmitted  herewith.) 

A  gate  is  put  in  the  supply-main  at  m  to  cut  off  the  reservoir,  in  order  that  the  Holly 
pump  at  the  water-power  dam  may  put  a  high  pressure  on  the  main  in  case  of  fire. 

The  excavations  of  trenches  for  the  pipe  had  to  be  6  feet  deep  to  be  safe  from  frost, 
and  were  generally  in  rock,  requiring  blasting,  and  being  near  the  shops,  the  work 
was  difficult  and  expensive.    The  pipe  was  manufactured  in  the  arsenal  foundery. 

FILTERING-CISTERNS. 

It  is  proposed  eventually  to  supply  the  reservoir  with  water  from  a  large  rotary 
pump  near  the  water-power  dam,  to  be  driven  by  the  water-power.    To  supply  this 

*  Map  referred  to  is  not  included  in  this  book. 
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pomp  with  water,  I  have  taken  advantage  of  the  time  while  the  ooffar-dams  were  in 
Bod  the  bed  of  the  river  pnmped  dry  to  put  in  filtering-ctsterns.  I  have  taken  some 
pains  in  devising  plans  for  these,  as  they  may  be  of  some  general  value.  A  fall  de- 
scription of  them  is  given  here. 

B  th  the  filtering-cisterns  fnrnish  filtered  water  to  the  center  or  water  oi!«tern,  from 
which  an  d-incb  snction-pipe  is  laid.  Over  the  floors  of  the  filtering-cisterns  is  laid  a 
system  of  open-drain-tiles.  These  are  covered  with  coarsely- broken  rock,  then  a  layer 
of  coarse  gravel,  then  a  layer  of  sand.  The  water  gets  into  the  fllteriug-cisterus 
tbrongh  3-inch-diameter  openings  in  the  top.  The  opening  in  the  top  of  the  water- 
cistern  is  generally  closed  and  admits  no  water.  It  will  be  necessary  at  times  to  gee 
to  the  filter  beds  to  change  the  material.  This  should  be  done  at  low  water  only.  The 
elevation  drawing  shows  low  water,  and  also  two  coffer-pipes  (cast-iron)  extending 
down  to  the  openings  in  the  Bltering-cisterns.  A  similar  coffer-pipe  is  provided  for 
the  openings  in  the  water-cistern.  The  positions  of  these  openings  are  carefully  fixed 
by  the  intersections  of  lines  marked  on  the  shore.  When  the  three  coffer  pipes  are  put 
on,  the  pump  can  exhanst  the  water  in  all  three  cisterns,  and  workmen  enter  through 
the  coffer-pipes.  Only  about  three  inches  of  sand  at  thH  top  of  the  sand-layer  should 
be  fouled  by  sediment.  This  can  be  raked  under  the  openings,  hoisted  out,  and  new 
sand  supplied  when  necessary. 

The  filter -beds  are  calculated  to  filter  5,000  gallons  each  per  hour,  and  both  will 
f^ve  in  two  hours  the  estimated  maximum  fnture  consumption  of  the  arsenal  per  day, 
20,000. 

Clogging  of  the  filter-beds  with  sediment,  or  an  increase  of  discharge  from  the  pump 
in  times  of  fires,  (the  capacity  of  the  pnmp  is  15,000  gallons  per  hour,)  might  prevent 
the  filter-beds  from  giving  enough  water,  endanger  the  cistern  by  producing  a  vacuum 
in  them,  or  fail  to  give  the  pump  enough  water  when  most  needed.  To  prevent  this, 
a  safety-valve  is  provided  in  the  opening  in  the  water- cistern.  This  valve  will  open 
when  the  pressure  on  it  is  3  pounds  per  square  inch. 

GRADrNG  OF  GROUNDS,  KOAD8,  RKPAIRS  OF  BUILDINGS,   ETC. 

The  work  done  under  this  head  has  been,  mainly:  The  completion  of  Main  avenne 
between  West  avenne  and  Rock  Inland  bridi^e;  the  construction  of  Rook  Island  ave- 
nue; the  grading  of  grounds  and  planting  of  trees  between  Rock  Island  aveune,  Maiu 
avenne,  and  the  Chicago,  Rock  Island  and  Pacific  Railroad  embankment,  and  construc- 
tion of  roads  leading  to  and  around  Store-house  A ;  the  building  of  a  fence  along  the 
east  side  of  Rock  Island  avenue ;  the  construction  of  main-entrance  gates  and  small 
gnard-honse  at  entrance  on  Main  avenne ;  the  building  of  First  street  from  Main 
avenue  to  North  avenne ;  the  building  of  a  portion  of  West  avenue  from  Sonth  aveune 
southward  toward  the  river,  and  filling  up  the  slongh  along  this  part  of  the  avenne  ; 
the  grading  of  grounds  and  planting  of  trees  on  a  portion  of  the  grounds  between  the 
officers'  row  of  houses  and  the  river ;  some  necessary  work  on  sewers,  needed  repairs 
of  buildings,  and  the  planting  of  trees  at  many  places  t>n  the  island;  the  building  of 
a  small  pump-honse  on  the  bank  of  the  river  to  replace  one  burned  during  the  winter. 

ROCK  ISLAND  BRIDGK. 

In  consequence  of  obscurity  in  the  wording  of  the  act  of  Congress  making  appro- 
priation for  work  on  the  bridge,  and  the  necessity  for  waiting  nntil  further  action  in 
the  matter  could  be  taken  by  Congress,  I  could  not  commence  this  work  nntil  this 
spring.  The  appropriation  was  made  available  March  19,  1875,  and  I  at  once  began  to 
prepare  materials  and  commenced  work  on  the  bridge  May  8tb. 

A  complete  new  covering  of  sheet-copper  has  been  put  on  the  upper  or  railroad  deck, 
with  necessary  gutters  and  dOwn-spouts,  and  a  covering  of  plank  to  protect  the  copper 
and  serve  for  foot  walks. 

In  explanation  of  the  peculiar  construction  adopted  for  this  covering,  I  have  to  say 
that  in  the  original  construction  of  the  bridge  t4X)  little  head-room  for  engines  and 
cars  was  left  over  the  railroad-deck  under  the  top  cross-braces.  No  water-shed  was 
originally  given  to  the  railroad-deck,  and  in  consequence  of  the  insufiicient  head-room 
the  railroad-track  could  not  be  raised  at  all  to  get  room  for  water-shed.  The  deck  is 
supported  by  15-inch  iron  beams  framed  into  the  main  posts,  ho  that  it  was  impossible 
to  lower  the  deck  in  order  to  get  room  for  water-shed  in  that  way.  The  plan  adopted 
was  then  to  hang  sheet-copper  corrugations  between  the  joists,  and  to  get  water-shed 
by  making  the  depth  of  the  corrugations  0  at  one  end,  3^  inches  at  the  other  end.  Ic 
is  a  difficult  construction,  and  a  more  expensive  one  than  would  have  been  employed 
bad  any  latitude  whatever  been  allowed  for  the  work.  It  gives,  however,  a  very  ex- 
cellent and  thorough  water-shed  covering,  and  the  corrugations  furnish  a  complete 
protection  against  straining  and  tearing  of  the  copper  by  expansion  and  contraction 
of  the  iron  tmss  due  to  changes  of  temperature. 

Many  serious  difficulties  were  encountered  in  the  prosecution  of  the  work,  and  these 
were  enhanced  by  the  fact  that  I  could  get  possession  of  the  bridge  only  from  11  a.  m. 
till  3  p.  m.  each  day,  and  fnlly  one-half  of  this  time  was  consumed  in  tearing  up  and 
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relaying  railroad- track  to  make  couoectioos  for  trains.    This  part  of  the  work 
been  completed  satisfactorily.    I  am  informed  by  officers  of  (he  railroad  company  t 
they  are  satistied  with  the  work. 

It  was  also  necessary  that  the  machinery  for  operating  the  draw  be  altered 
much  of  it  replaced  by  new  and  stronger  machinery.    This  work  has  been  begnn 
pushed  as  fast  as  possible,  bnt  it  is  difficulty  and  requires  time  and  care.     Ir.  could 
be  completed  before  the  close  of  the  year,  but  I  believe  the  agreements  made  with 
railroad  company  require  its  completion  and  authorize  the  ex.penditnre  of  the  ap 
priation  therefor  under  section  5,  act  of  Congress  approved  July  12, 1870.    I  am  th 
fore  going  on  with  the  work,  and  will  complete  it  in  time  to  put  in  the  macbi 
when  the  draw  is  closed  for  the  winter  this  season.    The  machinery  is  being   ^sou- 
structed  in  the  arsenal  shops. 

A  serious  difficulty  has  existed  at  the  ends  of  the  draw  span  and  adjacent  ends  ot 
the  other  spans.  At  these  ends  the  whole  pressure  from  car-wheels  was  on  outs 
wooden  joist.  The  load  sprung  or  pressed  down  this  joist  generally  about  3  inches. 
The  wheel  had  then  to  jump  a  gap  of  about  3^  inches  between  the  ends  of  the  Tdils, 
and  of  course  strike  the  end  of  the  other  rail,  which  would  be  about  3^  inches  higher 
thau  the  rail  it  was  leaving.  This  produced  a  heavy  concussion  from  every  wheel; 
was  injuring  the  bridge,  and  a  serious  accident  was  apprehended. 

I  have  introduced  bolsters  and  tie-rbolts  by  which  two  joists  and  an  iron  15-inoh 
beam  at  each  of  the  four  places  mentioned  are  firmly  bound  together,  and  their  com- 
bined strength  nearly  prevents  the  bending  down  under  a  loaded  train.  I  have  also 
put  a  lock-bolt  under  each  end  of  the  draw-span,  which,  when  closed,  fastens  it  firmly 
to  the  adjacent  ends  of  the  other  spans,  and  if  the  ends  of  the  spans  bend  downward 
at  all  they  must  bend  evenly  and  simultaneously,  and  the  car-wheels  roll  smoothly 
across. 

I  have  never  been  able  to  obtain  from  the  Engineer  Department  complete  and 
satisfactory  drawings  of  the  bridge,  particularly  of  the  bed  of  the  river  (prepared  by 
General  Rodman)  and  of  the  foundations  of  the  piers.  I  have  prepared  a  set  of  draw- 
ings which  are  sufficient  for  understanding  the  construction  of  the  bridge,  and  trans- 
mit them  herewith. 

List  of  drawings  *  of  the  Rock  Island  bridge : 

Drawing  S :  A  general  elevation  of  the  whole  bridge  and  plan  and  elevation  of  cue 
217  feet  span,  (made  at  Rock  Island  arsenal  Irom  measurement  and  examination  of 
briflgf.) 

Drawing  T :  Side  elevation  and  plans  of  top  chord  and  bracing,  and  bottom  chord 
and  bracing  of  draw-span,  (copied  from  drawing  obtained  from  Engineer  Department.) 

Drawing  U :  Shows  abutmeuts,  (copied  from  drawing  obtained  from  Engineer  De- 
partmentO 

Drawing  Y :  Shows  piers,  (copied  from  drawing  obtained  from  Engineer  Depart- 
ment.) 

Respectfully  submitted. 

D.  W.  FLAGLER, 
Bvt.  Lt,  Col,  U.  S.  A.,  Major  of  Ordnancey  Comdg. 


E. 

Annual  report  of  ike pritieipal  operations  at  the  Rock  Island  arsenal ^  lUinoiSy  far  ihefiscd 

year  ending  June  30,  1676. 

SHOP  A. 

This  shop  has  been  completed  during  the  year.  The  'principal  work  done  was  a» 
follows:  The  purchaf>e  of  the  iron  for  and  the  manufacture  and  erection  of  the  iron 
roof-frame  ;  the  manufacture  and  putting  in  of  the  wood- work;  the  roofing  with  slate 
and  copper ;  the  putting  in  of  the  fire-proof  arches ;  the  paving  of  the  basement;  the 
building  of  stone  area  walls  and  steps;  the  grading  and  paving  around  the  building 
and  in  the  court,  and  putting  in  water-pipes,  sewers,  and  sewer-pipes  in  the  basement, 
and  painting;  the  manufacture  and  erection  of  the  four  iron  stairways. 

The  iron  roof-frame  for  this  building  was  manufactured  at  the  arsenal.  All  of  the 
doors,  windows,  and  other  wood-work,  and  all  of  the  house- hard  ware  for  the  same 
were  manufactured  in  the  arsenal  shops.  Nearly  all  of  the  last  was  cast  from  expand- 
ing metal  taken  from  condemned  projectiles  and  scrap  obtained  from  old  cartridge- 
cases. 

*  These  drawings  do  not  accompany  this  work. 


KEPORT  OP  THE  CHIEF  OF  ORDNANCE.         2fi3 

FIRR-PROOF  BRICK  ARCHES. 

be  fire-|»roof  brick  arches  have  heretofore  been  pat  in  by  contract,  except  in  Shop 
vbere  the  f^reater  portion  of  the  work  was  done  by  day-work.  But  in  Shop  D  such 
culties  were  encountered  that  the  comparative  cost  of  the  two  methods  of  doing 
work  coaltl  not  be  determined  iairly.  The  law  requiring  the  bnilding  to  be  com- 
e<l  within  the  fiscal  year  made  it  necessary  to  do  the  brick-work  in  one  wing  of 
Uaildiu^;  (i.  e..  Shop  D)  in  the  fall,  as  soon  as  the  roof  was  on.  In  fact  the  work 
td  not  be  mo  well  managed  that  in  some  cases  the  brick-work  underneath  was  not 
dvaiice  of  the  slating  overhead.  Then,  the  remainder  of  the  roof  having  been  put 
iD  the  winter,  the  rest  of  the  brick-work  had  to  be  finished  in  great  haste  as  soon 
be  w^eather  woa4d  permit  in  the  spring,  to  get  ready  for  laying  the  floors,  plaster- 
,  and  painting,  all  of  which  had  to  be  completed  before  June  30. 
tonus  and  intense  cold  weather  set  in  early  in  the  fall  and  lasted  till  late  in  the 
iDg,  so  that  many  serious  difficulties  were  encountered.  And  in  some  cases  the 
lonry  was  frosted  before  the  arches  had  set,  and  the  mortar  dried  out,  and  the 
tie 4  had  to  be  taken  out.  Doin^  one  wing  at  a  time  made  it  necessary  to  tehoist 
the  arch  centers,  tracks,  hoisting-apparatns,  &c.,  to  the  top  story  again,  and  so 
kDj^e  all  apparatus  from  story  to  story  twice.  It  would  be  more  economical  to  wait 
the  w^hole  roof  was  finished,  then  do  the  whole  of  the  top  floor  first,  then  the  next 
»r  below,  and  so  on.  Notwithstanding  all  this,  some  saving  from  the  cost  of  doing 
»  work  by  contract  was  made  in  Shop  D  last  year.  This  last  difficulty  was  en- 
lotered  again  in  Shop  A  this  year,  but  the  work  was  better  managed,  and,  having 
Mi  ^^reatbtrr  both  in  the  bpring  and  fall,  it  was  very  economically  and  well  done.  I 
ve  compared  carefully  the  cost  of  this  work  on  Shop  A  with  the  cost  of  the  same 
irk,  when  let  to  the  lowest  bidder,  on  Shop  C.  When  the  work  was  done  by  contract 
i  United  States  furnished  the  mortar,  delivered  where  required,  furnished  all  the 
ntern,  tracks,  and  other  appliances,  did  all  the  hoisting,  received,  couuted,  piled,  and 
Mpected  the  brick. 

(5u  Shop  C  the  contractor  was  (.aid  for  his  part  of  1  he  work  $10,662.61.    The  cost  of 
e  tfianie  work  done  by  the  Unite<l  States  on  shop  A  was  $7,297.00. 
The  price  of  brick  was  about  the  same  at  the  two  perriods  of  time  when  the  two 
ops  were  built.    The  difference  in  bricklayers'  wages  should  increase  the  latter  sum 
fly  about  $:)60. 

The  part  of  the  work  which  had  to  be  done  by  the  United  States  anyhow  could  be 
id  was  more  economically  managed  when  done  for  ourselves  than  whon  done  for  the 
mtractor. 

Moreover, .the  contractor  was  paid  for  his  work  by  measurement.  Ah  the  United 
tales  furuiMhed  the  mortar,  the  mortar-joints  in  the  brick-work  were  more  liberal  than 
as  desirable.  Not  only  was  the  work  better  done  when  done  by  ourselves,  bat  cer- 
uoly  a  considerable  saving  of  luortar  was  effected. 

The  amoont  of  mortar  used  in  Shop  C  was  uot  determined,  therefore  I  cannot  ascer- 
uo  how  moch  this  last  saving  amounted  to. 

COPPER- WORK. 

I  wonld  also  ask  your  attention  to  a  saving  effected  in  the  cost  of  copper- work  by 
oing  it  in  the  arsenal  t^hops  instead  of  letting  it  to  a  contractor.  This  refers  only  to 
be  sheet-copper  work — the  gutters,  valley-peaks,  flashings,  and  down-spoutings.  The 
eak -saddles,  down-spouts,  dogs,  and  many  other  parts  have  been  made  and  finished 

I  the  arsenal  shops  from  the  hi-st,  and  are  not  considered  here.  For  Shop  C  the  sheet- 
opper  work  was  let  to  the  lowest  bidder,  the  contractor  furnishing  his  own  copper, 
nd  cost  $12,348.88.     For  Shop  A  the  United  States  purchased  all  the  copper  and  did 

II  the  work,  and  the  cost  of  th^  sheet-copper  work  was  $7,872.84.  Less  copper  was 
sed,  and  its  market-price  was  lower  for  Shop  A  than  for  Shop  C.  The  saving  from 
bese  two  causes  amounts  to  $2,232.95,  which,  being  added  to  the  cost  for  Shop  A,  and 
be  sam  subtracted  from  the  cost  of  Shop  C,  leaves  a  fair  saving  to  the  United  States 
roni  doing  its  own  work  of  $2,243,  or  about  20  per  cent. 

SHOP  F. 

A  rolUng'mill  and  forging-ahop  for  the  armory. 

The  work  done  on  this  shop  during  the  year  has  been  the  putting  ap  of  the  walls  as 
ir  as  to  include  the  window-eap  course  of  the  whole  building ;  the  putting  np  of  the 
restle-etaging  for  one-half  of  the  bnilding,  and  the  completion  of  the  walls  of  one 
ring.  The  remainder  of  the  lumber  required  for  the  building  has  been  purchased  and 
tacked  for  seasoning.  A  portion  of  the  iron  for  the  roof  has  been  purchased,  (not  yet 
aid  for,)  and  a  considerable  portion  of  the  stone  still  required  to  complete  the  walls. 

Referring  to  my  report  upon  the  foundations  of  this  shop  in  my  annual  report  of  last 
oar,  I  have  to  say  that  it  cannot  be  determined  by  observation  that  there  has  been 
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any  unequal  settling  of  the  walls,  and  I  have  filled  up  one  of  the  gaps  left  at  the  junc- 
ture of  the  clay  and  rock  foundation. 

As  this  is  a  one-story  building  only,  the  frieze  windows,  which  have  been  put  in  tbe 
other  shops  for  lighting  the  third  story,  were  not  required.  To  obtain  sufficient  height 
for  the  frieze  windows,  the  frieze  (in  the  other  shops)  has  been  rauch  higher  than  tbe 
proportions  required  in  architecture  will  allow.  This  has  been  injurious  to  or  lessened 
the  effect  of  the  entablature  by  separating  too  widely  the  architrave  and  cornice,  and 
the  wide  separation  is  made  more  apparent  because  the  frieze  is  left  undressed.  Its 
height  would  make  dressing  tbe  stone  expensive.  In  Shop  F  the  frieze  has  been  re- 
duced to  24  inches  and  dressed,  (bush-hammered.)  The  effect  is  better,  and  tbe  cost 
less. 

FURNISHING   POWER  TO  SHOPS  ALHEADY   BUILT.* 

The  work  under  this  head  during  tbe  year  has  been  the  construction  of  penstocks, 
water-wheels,  mill-machinery,  and  a  wire-rope  transmission,  for  transmitting  300  horse- 
power from  the  water-power  <fam  to  Shops  E  and  C,  now  in  use,  iu  accordance  with 
plans  submitted  to  the  Chief  of  Ordnance,  April  8th,  1874,  and  approved. 

The  act  of  Congress,  approved  July  12tli,  IH70,  requiring  iTnexpended  balances  of 
appropriations  to  oe  covered  into  the  Treasury  at  the  close  of  the  fiscal  year,  made  it 
necessary  to  complete  the  work,  if  completed  at  all,  before  the  clQse  of  the  fiscal  year, 
Jnne30ih,  1H76. 

The  time  allowed,  under  the  law,  for  the  construction  and  erectiou  of  such  uiacbin- 
ery  was  short,  still  the  work  could  have  been  completed  within  the  ^^ear  had  it  been 
possible  to  put  in  the  machinery.  Bat  this  was  impossible,  if  any  proper  regard  was 
paid  to  economy.  To  put  in  the  water-wheels,  penstocks,  and  some  other  parts  of  tbe 
machinery,  it  was  necessary  to  build  coffer-dams  in  the  river,  around  tbe  site  of  tbe 
work,  and  pump  out  the  water.  Coffer-dams,  of  sufficient  height  for  low  water,  were 
put  in  the  .Near  before,  and  left  in  readiness  for  this  work,  when  the  water  should  be 
low  enough  to  admit  of  pumping  out. 

The  machinery  could  not  be  completed  before  winter,  so  that,  if  it  were  put  into  posi- 
tion at  all  during  the  fiscal  year,  the  work  had  to  be  done  iu  the  spring,  near  the  close 
of  the  year ;  that  is,  iu  May  or  June.  During  these  two  months  the  high  stage  of  water 
in  the  river  occurs,  the  water  being  ordinarily  about  13  feet  above  low  water.  To  do 
the  work  at  this  time,  then,  would  have  required  the  construction  of  new  coffer-dams 
of  great  strength,  about  !<22  feet  high,  and  the  pumping  out  of  the  deep  water.  The 
expense  of  this  work  would  have  coubumed  all  of  the  appropriation  that  was  left  for 
putting  in  the  machinery,  and  the  work  itself  would  have  been  exceedingly  difficult 
It  was  totally  unnecessary,  except  for  a  compliance  with  the  law  requiring  the  work 
to  be  completed  within  the  fiscal  year,  because  tbe  desired  low  stage  of  water  begins 
in  August,  and  after  that  the  work  could  be  done  easily  and -without  expense. 

I  therefore  wrote  to  you  on  May  4th,  1876,  stating  these  facts,  and  asked,  if  possible, 
that  something  might  be  done  by  act  of  Congress,  or  otherwise,  to  procure  an  exten- 
sion of  tbe  time  in  which  tbe  work  could  be  done.  I  have  not  yet  received  informa- 
tion as  to  whether  this  extension  of  time  askedibr  has  been  granted. 

The  work  of  constructing  the  machinery  was  carried  forward  till  the  close  of  the 
year,  nearly  completed,  and  left  in  condition  to  be  completed  and  put  in  position  this 
fall,  if  it  is  permitted.  Enough  of  the  appropriation  ($3,625)  is  left  for  completing  the 
work. 

It  was  designed  to  put  in  at  present  only  four  water-wheels,  with  the  necessary  ma- 
chinery, and  transmission-machinery.  All  of  this  machinery,  the  iron  penstocks  and 
fixtures,  have  been  constructed  iu  accordance  with  plans  submitted  to  you  April  8,1874. 
The  work  has  all  been  done  in  the  arsenal  shops. 

THE  WATER-WHERLS. 

In  my  report  giving  plans  referred  to  above,  it  was  stated  that  turbine  whetds  would 
be  used,  but  that  the  particular  pattern  of  wheel  had  not.been  decided  upon. 

There  is  now  manufactured  in  the  country  an  almost  endless  variety  of  these  wheels^ 
and  among  the  numerous  very  excellent  wheels  there  is  no  such  marked  superiority  of 
any  particular  one  over  the  others  as  to  make  a  choice  a  very  easy  matter,  except  that 
the  peculiarities  of  some  adapt  them  specially  to  special  localities.  The  strong  parti- 
sanship among  the  manufacturers  complicated  the  difficulty  of  determining  the  best 
wheel  for  this  place. 

If  it  hFd  been  possible  it  would  have  been  very  desirable  to  put  in  a  trsting-finroe 
at  this  place,  and  to  have  allowed  manufacturers  to  bring  their  wheels  here  for  a  com- 
petitive test,  but  the  difficulties  attending  this  were  so  great  as  to  make  it  certainly  im- 
practicable and  almost  impossible.  One  or  two  years  would  have  been  required  for 
making  the  tests,  and  under  the  laws  governing  appropriations  it  would  have  been  im- 
practicable to  get  money  for  making  the  tests  properly.  It  would  have  required  a  spe- 
cial constructiou  of  tbe  dam  for  tbe  testing-flume,  and  tbe  varying  stage  of  water  in 
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the  river  wonld  have  made  the  oonstructioD  of  a  good  testing-flarae  nearly  impossible. 
Moreover,  my  experience  has  shown  that  the  results  of  tests  are  sabject  to  so  moch 
criticism  that  although  they  might  have  been  of  use  to  the  Ooverument  they  wonld 
not  have  Batisfi€»d  com  petitory. 

I  have,  therefore,  confined  my  investigation  of  thin  subject  to  visiting  the  establish- 
meota  of  wheel-manufacturers,  inspecting  the  wheels  and  their  manufacture,  witness- 
ing te8t«  of  wheels  when  I  could,  inspecting  wheels  in  use  at  various  places,  consulting 
the  users  of  wheels,  and  studying  the  record  of  official  tests  of  wheels  whenever  I 
conld  get  them,  and  in  this  way  have  given  much  attention  to  the  subject  throughout 
a  period  of  three  years. 

The  wheel  selected  is  the  Houston  wheel,  (sometimes  called  the  Beloit  wheel,)  manu- 
factored  by  Merrill  &  Houston,  at  Beloit,  Wis.  I  believe  the  percentage  of  power  ob- 
tained by  this  wheel  is  as  good,  or  nearly  as  good,  as  any  ;  it  is  an  economical  wheel, 
simple  and  very  strong,  and  the  nearness  of  the  m%nufacturer8  to  the  arsenal  was  a 
matter  of  some  importance.  The  strength  and  simplicity  of  a  wheel  is  of  the  utmost 
importance  at  this  place,  where  drift-wood  has  to  be  contended  with.  It  is  possible 
that  the  Swain  wheel  (Lowell,  Mass.)  may  give  a  little  better  percentage  of  power 
than  the  Houston  wheel,  and  I  am  satisfied  that  it  does  when  used  as  Apart  gate^  hut 
the  great  number  of  wheels  to  be  used  here  makes  their  part-gate  use  of  little  impor- 
taoee. 

The  Swain  wheel  is  expensive  and  delicate,  suited  only  to  well-strained  water  like 
that  at  Lowell,  and  the  distance  of  the  manufacturers  wonld  make  the  supplying  and 
care  and  preservation  of  the  wheels  at  this  place  troublesome. 

I  have  taken  so  much  pains  to  give  the  reasons 'having  weight  in  the  selection  of  a 
wheel,  because  the  placing  of  wheeU  at  this  place  was  valuable  to  manufacturers  as  an 
advertisement,  and  this  has  created  competition,  and  no  matter  what  wheel  was 
selected,  I  knew  it  would  produce  much  feeling. 

The  65-inch  diameter  wheel  has  been  employed,  and  this  I  estimate  will  give,  with  7 
feet  of  head,  62^  horse-power  per  wheel.  (The  manufacturers  rate  the  wheel  with  7 
feet  of  head  at  67|  hortie-power. ) 

The  manufacturers'  price  for  this  wheel  is  $1,300 ;  but  in  consideration  of  the  num- 
ber of  wheels  (40)  to  be  used,  they  made  a  verbal  offer  to  supply  them  at  their  works 
for  $1,125.    The  freight  and  handling  wonld  have  made  the  cost  |1,150. 

Id  consequence  of  the  excellent  foundery  and  machine-shop  facilities  at  this  arsenal, 
I  thought  it  would  be  more  advantageonn  to  make  the  wheels  here,  and  finally  made 
an  arrangement  with  the  owners  of  the  wheel  to  pay  them  2^  cents  per  pound  for  the 
usei'f  their  patent,  patterns,  drawings,  and  templets;  they  binding  themselves  to  fur- 
nish the  eame  at  the  same  or  a  less  price  hereafter,  if  more  wheels  should  be  required. 
The  weight  of  the  wheel  completed  is  11,265  pounds. 

The  amount  paid  to  the  owners  is  $281.62  per  wheel.  This,  added  to  the  cost  of 
manufacture  here,  has  made  the  total  cost  of  the  wheels  $779.58  each. 

I  earnestly  wish  that,  if  practicable,  some  arrangement  could  be  made  by  which  this 
work  could  be  completed  and  the  power  put  in  use. 

CARS  AND  PBESERVATION  OK  BUILDINGS  AND  IMPROVEMENT  OF  GROUNDS,   ROADS,  ETC 

The  work  which  has  been  done  under  this  head  during  the  year  is  principally  the 
following : 

Repairs  of  permanent  buildings  and  mcessary  painting,  and  repairs  of  roads. 

Repairs  of  water-power  gates  and  other  repairs  of  water-power. 

Prosecution  of  work  on  West  avenue,  between  Main  avenue  and  the  south  shore  of 
the  island. 

A  considerable  part  of  South  avenue  and  the  ground  between  South  avenue  and 
Shop«  C  and  A  has  been  graded  and  macadamized. 

Stone  walks  have  been  laid  along  First  and  Second  streets,  and  curbing  and  gutters 
put  in. 

The  ground  in  front  of  Shop  D  has  been  graded.  Main  avenue,  from  First  to  Second 
street,  has  betn  completed,  curbing  and  gutters  put  in,  and  walks  laid  along  each  side 
of  it. 

Nine  hundred  linear  feet  of  stone  walk  have  been  laid  along  Main  avenue,  from 
West  avenue  westward  toward  the  arsenal  entrance,  and  gravel  put  on  this  part  of  the 
avenne. 

The  8- inch  water-pipe  main  has  been  put  in  along  West  avenue,  from  South  to  North 
avenue,  and  also  from  the  intersection  ot  Fourth  street  and  South  avenue,  along  South 
avenue  to  East  avenue,  and  from  that  point  to  the  river,  at  the  point  near  the  water- 
power  dam  selected  for  the  location  of  the  large  pump  to  be  driven  by  the  water- 
power.    The  pipe  for  this  work  was  manufactured  in  the  arsenal  foundery. 

The  removal  of  the  rock  ledge  and  the  grading  of  the  grounds  her. ween  the  officers' 
row  of  quarters  and  the  main  river  has  been  completed  from  We^t  avenue  east  to  in- 
clude the  ground  in  front  of  the  most  eastern  set  of  quarters  that  is  built.    The  road, 
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marked  "  X  Y, "  has  been  built,  a  hed^e  has  been  plauted  and  a  fence  bailt  to  protect 
the  same  while  it  is  growing,  and  some  other  fences  have  been  built  aroaod  the  offi- 
cers' quarters. 

A  cast-iron  fence,  made  at  the  arsenal,  has  been  put  up  in  front  of  the  officers'  qnar- 
ters. 

This  is  a  handsome  and  durable  fence,  and,  as  I  believe,  its  cost  is  much  below  the 
ordinary  cost  of  such  fences.  I  think  it  possible  that,  in  some  cases,  such  a  fence 
could  be  manufactured  and  transported  to  other  arsenals  cheaper  than  it  could  be  por- 
chased.  The  greatest  saving  in  cost  ^as  efifected  by  making  the  castings  with  sach 
nicety  as  to  avoid  the  cost  of  fitting. 

This  is  shown  in  the  details  of  cost.  Usually  such  fences  are  set  on  a  cut-st^one  or 
brick  base.  This  base  was  not  used  because,  in  this  climate,  a  foundation-wall  three  or 
more  feet  deep  would  have  been  required  to  secure  the  base  from  the  action  of  froet, 
and  this,  I  estimated,  would  cost  more  than  the  rest  of  the  fence.  Since  the  fence  has 
been  completed,  I  think  the  placing  of  the  bottom  rail  5  inches  above  the  well-graded 
and  well-kept  greensward  is  quite  as  sightly  as  a  stone  base  would  be. 

The  1  or  1^  feet  of  broken  rock  is  plac^  under  the  post  to  protect  it  from  the  action 
of  frost,  and  then  the  post-hole  is  filled  with  broken  rock  to  the  sniface  of  the  ground. 
This  makes  the  post  and  fence  firm,  and  I  do  not  think  it  will  ever  become  loose  or  get 
out  of  line,  for  the  tendency  of  the  broken  rock  is  always  to  settle  or  rattle  downward 
when  the  fence  is  shaken,  and  to  wedge  the  post  more  firmly. 

The  cost  of  the  bottom  piece  of  the  iron  post  was  inconsiderable,  because  it  was  cast 
from  the  last  run  of  metal  from  the  furnace.  This  metal  would  otherwise  have  been 
run  into  bars  for  smelting. 

I  find  this  plan  for  making  and  setting  fence-po^te  will  be  better  and  cheaper  for 
wooden  fences  than  the  plan  which  was  sent  from  the  armory,  and  which  hashertofore 
been  used  at  this  arsenal.  This  plan  was  to  phint  a  heavy  stone,  and  drill  and  plant 
in  it  a  bar  of  l^-inch  iron<  The  iron  base  (with  the  bar  in  it)  can  be  more  readily 
removed,  and  replanted  when  a  fence  is  removed. 

Besides  the  foregoing,  much  work  has  been  done  in  the  grading  and  improvementof 
grounds,  and  328  shade-trees  and  1,800  feet  of  hedge  have  been  planted. 

A  large  expense  has  always  to  be  incurred  at  this  arsenal  in  the  removal  of  dead 
trees  and  wood  from  the  forest  part  of  the  island,  in  cutting  and  removing  weeds  and 
underbrush,  and  in  taking  care  of  so  much  ground  and  grass.  It  would  be  impossible, 
without  a  large  annual  expenditure,  to  keep  the  whole  island  in  anything  approaching 
the  neatness  desirable  for  an  arsenal. 

ROCK  ISLAND  BRIDGE^ 

Beside  the  ordinary  work  of  care  and  preservation,  maintaining  of  guards,  and 
operating  the  draw,  the  work  under  this  head  during  the  year  has  been  as  follows: 

The  whole  of  the  wagon-bridge  between  the  island  and  city  of  Rook  Island  has  bad 
a  new  3-inch  oak  floor  laid  on  it,  and  about  one-half  of  the  bridge  to  Davenport  has 
been  refioored.  (The  extensive  use  of  the  bridge  by  the  public  will  generally  require 
a  renewal  of  these  floors  once  in  three  years.) 

All  of  the  iron- work  of  the  bridge  from  the  island  to  Davenport  has  been  painted 
two  coat«.  This  was  an  important  work,  and  its  total  cost  was  $6,485.15.  The  work 
has  been  thoroughly  done,  and  the  painting  should  last  from  eight  to  ten  years. 

When  the  bridge  was  completed,  the  paint  put  on  by  the  contractors  was  not  of 
good  quality  and  the  work  wns  badly  done,  or  it  would  not  have  required  renewal  so 
soon. 

Considerable  repairs  of  the  street  connecting  the  ends  of  the  bridges  have  been  made, 
the  causeway  from  the  island  shore  to  the  Rock  Island  wagon-bridge  has  been  covered 
with  macadam,  and  a  substantial  oak-timber  fence  has  been  built  along  both  sides  of 
the  causeway,  and  along  the  island  shore  between  the  bridges.  Also,  a  foot-walk  has 
been  built  across  the  island  between  the  bridges. 

The  new  machinery  for  the  draw  referred  to  in  my  last  annual  report  has  been  com- 
pleted and  was  put  in  position  aft<er  the  close  of  navigation  last  winter.  Quite  a  serious 
accident  happened  to  the  draw  on  June  6,  1876,  a  report  of  which  wa«  sent  to  you  in 
my  letter  dated  June  7,  1876,  as  follows : 

'^RocK  Island  Arsenal,  Ills., 

•*  June  7,  1876. 
**To  THE  Chief  of  Ordnance, 

**  U,  S,  Army,  Washington^  D.  C.  ; 

*^  Sir  :  I  have  the  honor  to  report  that  yesterday,  at  1.30  p.  m.,  while  the  draw  of  the 
Rock  Island  bridge  was  being  swung,  and  before  it  could  be  latched,  it  was  canght  bj 
a  violent  and  sudden  squall  of  wind  ;  the  engineer  could  not  control  it ;  it  was  driven 
past  the  rests  and  the  bottom  sheaves  brought  against  the  anchors  for  the  wire-cables 
on  the  draw-pier.  Both  bottom  sheaves,  both  side  brackets,  and  both  cables  were 
broken.    The  total  cost  for  repairing  will  be  about  (310,  and  will  require  three  weeks. 
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D  the  mean  time  the  draw  is  operated  by  the  portable  eogine  on  the  upper-draw  rest, 
cannot  find  that  there  was  any  neglect  or  fault  ou  the  part  of  the  employing  at  the 
ridf^,  except  that  the  engineer  should  have  refused  to  open  the  draw,  because  the 
pproach  of  the  storm  was  apparent.  The  engineer  states  that  he  saw  the  storm  ap- 
roaching,  bnt  that  when  he  opened  the  draw  there  was  no  wind  at  all,  and  bethought 
e  could  get  the  draw  latched  again  before  the  sqnall  arrived.  The  wind  was  almost 
barricane  for  a  few  minutes,  and  of  such  force  as  to  tear  down  trees  and  buildings. 
E  would  be  impossible  with  proper  machinery  to  control  the  draw  if  opened  and  swing- 
ig  in  soch  a  wind. 

"  Very  respectfully,  your  obedient  servant, 

•*D.  W.  FLAGLER, 
"  Major  of  Ordnance J^ 

The  damage  done  has  been  fully  repaired,  except  that  only  one  of  the  heavy  iron 
raeketa  that  carry  the  bottom  iron-rope  sheaves  ban  been  replaced.  The  other  was 
aly  cracked,  and  has  been  sufficiently  strengthened  to  admit  of  its  use  until  the  close 
f  navigation.  A  new  one  has  been  made  for  the  place  and  will  be  put  in  as  soon  as 
EivigatioD  closes. 

Considerable  difficulty  has  been  met  during  the  year  in  maintaining  proper  order  on 
le  bridges.  I  cannot  see,  however,  any  means  ot  avoiding  these  difficnities.  They 
lem  to  be  inseparable  from  the  use  of  the  bridges  by  the  public,  in  connection  with 
le  absence  of  auy  law  or  other  means  for  the  punishment  of  offenders.-  Arrests  of 
isorderly  persons  have  sometimes  been  imperative,  and  I  have  felt  much  apprehension 
*  trouble  in  making  such  arrests  without  proper  protectiou  of  law. 
Mr.  A.  F.  Fleming,  formerly  m^ter-armorer  at  the  arsenal  and  at  the  Watertowu 
rsenal,  has  been  in  charge  of  the  bridge  and  bridge-guards  during  the  year,  and  I  feel 
lat  ninch  is  due  to  him  for  his  careful  attention  and  good  sense  and  judgment  in  deal- 
Ig  with  offending  parties.  Following  is  an  abstract  of  the  number  of  vehicles,  foot- 
imengers,  trains,  cars,  and  engines  that  have  passed  over  the  bridge  during  the  year, 
he  rule  adopted  in  making  arrests  is  that  when  parties  assault  the  guards  and  cannot 
e  controlled,  or  commit  acta  that  the  guards  deem  crimes  against  the  laws  of  the 
nited  States,  they  may  be  arrested  and  confined  until  examined  by  an  officer  to  ascer- 
kin  whether  a  warrant  for  their  arrest  should  be  obtained,  and  they  turned  over  to  a 
nited  States  marshal. 

Abstract  of  record  of  the  E^ck  Island  bridge  for  fiscal  year  ending  June  30, 1876. 

PA88ING  NORTH.     • 

ngines  with  trains 3, 445 

ngines  without  trains 121 

Total  engines 3,566 

sflsenger-carH ^..  4, 748 

reight-cars 62,603 

oot-passengers 201, 184 

earns 118.858 

teamboats 999 

arges 444 

PASSING  SOUTH. 

ngines  with  trains 3,466 

ogines  without  trains ^ 119 

3, 585 

asaenger-cars 4,711 

reight-cars 63,352 

oot-passengers 207,301 

earns 118,109 

team  boats 1, 015 

arges. 428 

afte , 643 

In  obedience  to  iostrnotions  contained  in  the  letter  of  Chief  of  Ordnance,  dated 
one  \f*,  1875,  the  manufacture  of  infantry  and  cavalry  equipments  was  commenced  at 
lip  arsenal  during  the  year. 

New  machinery  and  the  expense  of  fitting  up  a  shop  was  paid  for  principally  out  of 
1  appropriation  for  machinery  and  shop-fixtures  for  the  arsenal.  But,  ns  this  appro- 
liation  was  exhausted  before  the  close  of  the  year,  some  of  the  machines,  especially 
swing-machines,  aod  many  tools  and  appliances  had  to  be  purchased  out  of  funds 
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appropriated  for  the  work.  This  and  some  other  difficnlties  pecniiar  to  a  oouimenoe- 
ment  of  new  work  made  the  cost  of  the  equipments  greater  than  they  should  be  id 
sabseqaent  years.  New  workmen  had  to  be  employed  and  taught  their  work.  Delays 
occurred  in  procuring  materials  of  proper  quality,  so  that  nearly  all  the  work  was 
crowded  into  the  last  six  months  of  the  year,  and  in  several  ways  prevented  an  eco- 
nomical management  of  tbe  work.  These  delays  aff.^cted  the  manufacture  of  infontry- 
equipments  particularly.  All  of  the  orders  for  manufacture  were  completed,  except  a 
portion  (1,160  sets)  of  the  infantry-equipments. 

CLEANING  AND  REPAIRING   BREECH- LOADING  RIFLES,  MODELS  OF   1868  AND  1870. 

In  obedience  to  instructions  contained  in  the  letter  of  tbe  Chief  of  Ordnance, dated 
February  22,  1876,  this  work  was  commenced  March  1,  1876. 

Up  to  the  close  of  the  year,  June  30,  1876,  8,700  rifles  had  been  cleaned,  repaired, 
and  packed,  at  a  cost  of  |4,140.16.  Of  this,  $427.32  was  for  tools  and  fixtures.  Tliis 
makes  the  cost  per  arm  |1.12.  The  expense  for  work-benches,  shafting,  and  sbop-fix- 
tures  was  paid  for  out  of  the  appropriation  to  the  arsenal  for  machinery  and  sbop- 
fixtures. 

In  consequence  of  receiving  orders  for  supplies  for  the  cleaned  and  repaired  arms  to 
governors  of  States,  tbe  work  was  commenced  and  hastened  liefore  polishing-wbeels 
and  some  other  conveniences  for  doing  the  work  eoonotnically  could  be  provided,  and, 
also,  at  tbe  beginning  many  of  the  workmen  had  to  be  taught. 

The  necessary  appliances  for  doing  the  work  economically  are  now  provided,  and  I 
estimate  that  the  arms  can  be  cleaned  and  repaired  hereafter  at  a  cost  of  not  more  than 
$1  each. 

Most  of  the  arm-chests  in  which  the  arms  were  received  were  in  very  bad  order,  and 
many  of  tbem  were  made  for  arms  of  other  patterns,  and  had  to  be  altered.  Many  of 
the  chests  were  irreparable,  and  were  replaced  by  new  ones. 

The  cost  of  this  work  was  as  follows^. 

71  new  chests  manufactured,  at  $3.51  f  each $249  68 

103  old  chests  repaired 127  72 

This  is  included  in  the  eost  of  cleaning  and  repairing  arms. 

The  arm-chests  were  made  of  clear  lumber  in  small  lots,  as  required,  and  sometimes 
workmen  more  expensive  than  necessary  were  employed  on  them.  They  can  be  made 
of  clear  lumber,  in  lot«  of  100,  for  $3.25.  This  estimate  of  cost  is  made  with  care,  be- 
cause I  notice  on  price-lists  of  stores  that  arm-cbests  are  put  down  at  $2.50.  They 
ought  to  be  made  as  cheaply  here  as  anywhere,  and  with  eight  hours  for  a  day's  labor 
they  will  cost  the  price  given,  $3.25. 

ARTILLERY  AND    SMALL-ARMS  AMMUNITION  BROKEN   UP. 

A  report  of  unserviceable  and  obsolete  ammunition  turned  in  from  the  Army  and 
broken  up  during  the  year  is  appended  hereto.  I  respectfully  ask  atteution  to  the  re- 
port of  Lieut.  J.  C.  Ayres  of  the  methods  employed  in  breaking  up  the  metallic  center- 
primed  cartridges. 

Supposing  that  caked  powder  in  tbe  cases  might  be  affected  by  the  fulminate  in  the 
cartridgeH,  and  thus  rendered  somewhat  uusaie  for  storage  or  use,  and  tbe  cost  and 
danger  of  removing  it  being  considerable,  no  attempt  was  made  to  save  it,  only  the 
loose  powder  was  emptied  from  the  cases  and  saved  for  blank  cartridges  (artillery)  and 
for  blasting  purposes  at  the  posL 

The  method  employed  for  burning  out  the -caked  powder  and  fulminate  and  of  sav- 
ing tbe  copper  is  very  safe  and  economical,  and  very  satisfactory  if  the  preservation 
of  the  cases  for  future  use  is  not  required.  The  experience  gained  in  the  use  of  the 
iron  cage  described  indicates  that  it  should  be  made  of  ^-inch  boiler-plate  or  tank  iron; 
that  tbe  top  and  bottom  should  be  made  of  ^incb  iron  bars,  placed  i  inch  apart,  strength- 
ened by  1-inch  bar,  crossing  them  over  and  under  the  cent«r  of  the  box. 

About  1,.500  cartridges  is  an  economical  charge  to  be  exploded  at  onetime.  Tbe 
copper  cases  as  obtained  w«re  too  bulky  for  convenient  melting  in  a  crucible,  and  their 
bad  appearance  and  bulkiuess  would  make  them  unsalable.  1  therefore  melted  them, 
and  run  tbem  into  ingots  in  the  foundery  cupola,  using  coke  only  for  fuel.  The  whole 
amount  was  remelted  and  run  into  ingot-s  in  five  days,  and  cost  six-tenths  of  a  cent  per 
pound. 

.  Extract  from  Lieut.  J.  C.  Ayret?  report. 

'*  To  remove  the  fulminate  properly  and  economically  and  without  danger  to  tbe  men 
employed  was  something  of  a  problem,  but  its  solution  was  found  in  your  suggestion  to 
put  the  «bells  into  an  iron  cage  and  burn  out  the  fulminate  over  a  blazing  fire.  Acting 
upon  this,  1  devised  an  apparatus  for  that  purpose,  which  worked  admirably.  A  heavy 
box,  twenty  (20)  inches  square  by  fifteen  (15)  iuchesdeep,  was  made  at  the  blackamith- 
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abop.  The  sides  were  made  of  boiler-iron,  perforated  with  small  holes  to  allow  an  easj 
escape  for  the  gas ;  and  to  further  secure  this  object,  as  well  as  to  allow  free  entrance  to 
the  flame  of  the  fire,  the  top  and  bottom  were  made  of  crossed  iron  bars.  The  cover  was 
fastened  to  the  box  by  four  strong  hoops  and  staples.  The  handle  was  fastened  at  the 
middle  of  two  opposite  sides  of  the  box,  and  so  arranged  that  the  entire  box  would 
readily  turn  over  in  the  handle.  A  beam  22  feet  long,  turning  on  a  pivot  6  feet  from 
the  end  t-o  which  the  box  was  attached  by  chains,  was  used  to  carry  the  box  over  the 
fire.  The  weight  of  the  box  was  balanced  by  a  counterpoise,  and  the  men  were  pro- 
tected by  an  embankment  of  earth  and  a  wooden  barricade.  On  oue  side  of  ^  the 
apparatus  was  placed  a  water-tank  for  cooling  the  box,  and  on  the  other  a  bin  for  the 
exploded  shells. 

''  The  mode  of  working  was  as  follows :  The  box  was  charged  with  from  1,000  to  1,500 
shells,  firmly  closed,  and  swung  over  the  fire  by  one  man  working  at  the  longer  end  of 
the  lever.  It  was  kept  there  until  all  the  shells  were  exploded,  and  then  swung  round, 
dipped  in  the  tank,  and  finally  the  shells  were  dropped  into  the  bin.  The  whole  opera- 
tion ordinarily  occupied  about  six  minutes. 

'*At  first  I  bad  the  shells  put  into  wat«r  and  the  powder  scraped  out,  so  far  as  possi- 
ble, before  they  were  exploded ;  but  I  soon  found  that  this  was  useless  trouble,  as  it 
was  perfectly  safe  to  explode  them  with  the  caked  powder  remaining  in  them,  and 
much  more  expeditious.  Fbe  carbine-cartridges,  caliber  .45,  required  a  longer  time  than 
the  others,  as  tbey  had  wads  in  them,  and  did  not  explode  till  the  copper  was  heated 
to  the  temperature  necessary  to  discharge  powder.  The  report  was  also  much  louder 
and  the  recoil  of  the  shells  more  violent,  so  that  the  charge  had  to  be  decreased.  Con- 
siderable time  was  expended  in  experiments,  and  wasted,  owing  to  the  box  not  being 
strong  enough  when  first  made,  so  that  the  average  cost  of  exploding  this  lot  of  shells 
was  from  15  to  20  cents  per  thousand  ;  but  I  am  convinced  that  two  men  can  explode 
60«000  shells  in  a  day,  of  all  kinds,  except  those  containing  wads,  and  30,000  of  the 
Utter.  This  would  be  at  the  rate  of  5  and  10  cents  per  thousand. 
Respectfully  submitted. 

D.  W.  FLAGLER. 
BvU  Li.  Col.  U.  S,  J,f  Major  of  Ordnance,  Comdg. 


F. 

[Genkral  Nature— No.  46.] 

Ay  ACT  making  appropriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  end- 
ing Jane  thirty,  eighteen  hnndred  and  seventy-two,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  RepresentuHvea  of  the  United  States  of  America 
in  Congress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  the  thirtieth  of 
June,  eighteen  hundred  and  aeventy-two,  viz : 

ARMORIES  AND  ARSENALS. 

For  completing  the  bridge  at  Rock  Island,  being  an  unexpended  balance  covered  into 
the  Treasury  under  the  act  of  July  twelve,  eighteen  hundred  and  seventy,  five  hundred 
thonsard  dollars. 

For  Rock  Island  armory  and  arsenal.  Rock  Island,  Illinois:  Continuing  the  develop- 
ment of  water-power,  two  hundred  thousand  dollars;  permanent  forging-shop,  two 
hundred  thousand  dollars;  constructing  permanent  workshop,  two  hundred  thousand 
dollars ;  purchasing  and  laying  pipe,  eight  thousand  dollars;  two  blocks  of  subaltern 
oflBoers'  quarters,  fifty-five  thousand  dollars ;  macadamizing  main  avenues  and  streets, 
fire  thouMand  dollars;  tools  and  machinery  required  for  new  shops  nearly  completed, 
twenty  thousand  dollars. 

Approved  March  3,  1871. 


AN  ACT  making  appropriations  for  snndry  civil  expenses  of  the  Government  for  the  fiscal  year  end- 
ing Jnne  thirtieth,  eighteen  bnndred  and  seventy-three,  and  for  other  purposes. 

Be  if  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  seventy-three,  viz : 

ARMORIES  AND  ARSENALS. 

Rock  Island  armory  and  arsenal,  Rock  Island,  Illinois :  For  new  forging-shop  of  same 
dimensioDs  and  architeetnre  as  shops  already  built,  except  that  it  will  be  only  one  story 
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high,  one  hundred  and  fifty-five  thoasand  dollars;  for  new  finishing-shop  for  armory, 
two  hundred  thousand  dollars;  for  new  fire-proof  barracks  for  enlisted  men,  including 
mess-buihling,  bakery,  and  laundry-biiildiug,  ninety-five  thoasand  dollars;  for  neir 
powder-magazine,  fifteen  thousand  dollars;  for  completing  development  of  the  water- 
power,  one  hundred  and  ten  thoasand  dollars;  for  the  construction  of  avenues  and 
roads  to  the  Rock  Island  wagon -bridge  and  to  the  new  bridge  across  the  Mississippi 
River  to  the  city  of  Davenport,  and  for  building  a  railroad  to  connect  the  present 
arsenal  railroad  with  the  Chicago  and  Rock  Island  Railroad  when  changed  to  it«  new 
location  at  the  lower  end  ot  the  island,  and  for  building  two  entrances  to  the  island 
from  the  two  bridges,  and  an  iron  fence  connecting  the  two  entrances,  and  between  tbe 
railroad  and  tbe  public  wagon-road  on  one  side  and  the  arseual  on  the  other  side, 
twenty-eight  thou^^aud  dollars;  for  new  machinery  for  the  new  shops  already  com- 
pleted, twenty  thousand  dollars;  for  layiug  water-pipe,  three  thoasand  dollars;  tur 
putting  six  water-wheels  (sixty-five  horse-power  each)  in  the  new  dam,  with  shafting 
and  machinery  for  transmission  of  power  to  the  shops  already  in  use,  twenty-six  thoa- 
sand dollars;  in  all,  six  hundred  and  fifty-two  thousand  dollars. 

For  completion  of  the  wagon-road  bridge  connecting  Moline  with  Rock  Island,  one 
hundred  thousand  dollars. 

For  the  construction  of  the  Rock  Island  bridge,  the  balance  of  the  appropriation, 
continued  by  the  act  of  March  third,  eighteen  hundred  and  seventy-one,  which  may 
be  unexpended  at  the  close  of  the  present  fiscal  year,  is  hereby  re-appropriated. 

Approved  June  10,  1872. 


AN  ACT  making  approprlationa  for  snndrj^  civil  expenaea  of  the  OoverDment  for  tbe  fiaoal  year  end 
Ing  Jnne  tbirtioth,  eighteen  hnndred  and  feventy-fonr,  aod  for  other  parpoaee. 

Be  it  etmcted  by  Ike  Senate  and  House  of  Representatives  of  the  United  States  of  Americain 
Congress  assembled^  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated, 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eight'een 
hundred  and  seventy-four,  namely  : 


AR^fORIRS  AND  ARSENALS. 

Rock  Island  arsenal,  Rock  Island,  Illinois: 

For  a  new  wood-working  and  gun-oarriage  shop,  two  hundred  and  thirty  thousand 
dollars. 

For  the  completion  of  new  finishing-shop  for  armory,  one  hundred  and  fifty  thoasand 
dollars;  and  for  one  set  of  subaltern  officers'  quarters,  twenty-three  thousand  seven 
hundred  and  fifty  dollars;  in  all,  one  hundred  and  seventy-three  thousand  seven  hun- 
dred and  fifty  dollars. 

For  forges,  fonndery,  chimneys,  machinery,  and  shop-fixtures  for  forge-shop,  fifty 
thousand  dollars. 

For  machinery  and  shop-fixtures  for  Shop  C,  as  laid  down  on  the  plan  adopted  by  tbe 
War  Department,  fifteen  thousand  dollars. 

For  improvement  of  grounds,  building  of  new  roads,  and  care  and  preservation  of  the 
same,  eight  thousand  dollars. 

For  paving  the  basements  of  Shops  B  and  C,  as  laid  down  in  plan  adopted  by  the 
War  Department,  twenty-one  thousand  eight  hundred  and  fifty  dollars. 

For  a  new  guard-house,  fire-engine  house,  and  quartermaster's  and  commissary  store- 
house, twenty-seven  thousand  five  hundred  dollars. 

For  machinery  for  transmitting  power  from  the  water-power  to  shops,  eighteen  thou- 
sand dollars. 

For  painting  of  buildings  and  fences,  and  for  care  and  preservation  of  water-power 
and  public  buildings,  ten  thousand  dollars. 

Approved  March  3,  1H73. 


AN  ACT  making;  appropriations  for  sundry  civil  expenses  of  the  Grovernment  for  the  fiscal  year  end- 
ing June  thirtieth,  eighteen  hundred  and  seventy-five,  and  for  otlier  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America  i» 
Congress  assembledy  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated, 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  seventy-five,  namely  : 
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ARMORIES  AND  ARSRNAF^. 

For  Rock  Island  arsenal,  Rock  Island,  Illinois: 

Tocontinae  work  on  the  wood- working;  and  j;un*carriage  shop  for  the  arsenal,  one 
hnndred  and  fifty  thousand  dollars. 

For  a  new  rolling-mill  and  forging-shop  for  the  armory,  ninety-five  thousand  dollars. 

For  roofs,  floors,  doors,  windows,  and  other  work  for  completing  the  finidhing-shop, 
eighty  thousand  and  five  hnndred  dollars. 

For  repairs  and  completion  of  a  stone  reservoir,  as  follows:  For  a  water-tight  inte- 
rior wall,  floor,  and  roof,  five  thousand  and  one  hundred  dollars;  for  water-pipe  and 
laying  the  same,  five  thonsand  seven  hundred  and  fifty  dollars;  for  Rock  Island  water- 
power,  five  thonsand  and  fonr  hnndred  dollars. 

For  Rock  Island  bridge : 

For  alterations  and  repairs  and  additional  machinery,  (for  draw  of  the  bridge,)  and 
for  care  and  preservation,  twenty-three  thousand  and  four  hundred  dollars ;  one-half  of 
which  snm  stnall  be  re-imbursed  to  the  Government  by  the  Chicago,  Rock  Island  and 
Pacific  Railroad  Company. 

For  sewers,  bnilding  new  roads,  care  and  preservation  of  water-power,  painting  and 
care  and  preservation  of  permanent  buildings  and  bridges,  building  fences,  and  grading 
groands,  and  repairs  and  extension  of  the  railroad,  twenty  thousand  dollars. 

For  new  machinery  and  shop- fixtures  for  shops,  fifteen  thonsand  dollars. 

Approved  June  23d,  1874. 


AX  ACT  roakine  ftppropriationii  for  snndry  oivil  expenfies  of  the  Government  for  the  fiscal  year  end- 
ing Jane  thirtieth,  eighteen  hnndred  and  seventy-six,  and  for  othf^r  purposes. 

Be  it  enacted  bjf  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ameinca  in 
Cimgress  assembled j  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated, 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  seventy-six,  namely  : 


ARMORIKS   AND  AR8KNAL8. 

For  Ruck  Island  arsenal,  Rock  Island,  Illinois : 

For  Shop  A :  For  a  wood-working  and  gun-carriage  shop  for  arsenal,  one  hundred  and 
seventy-eight  thousand  dollars. 

For  Shop  F:  For  a  rolling-mill  and  for  forging-shop  for  the  armory,  seventy-five 
thonsand  dollars ;  and  one  hundred  thonsand  dollars  of  said  appropriation  for  Shops  A 
and  F  shall  be  available  immediately. 

For  furnishing  power  to  the  shops  already  built,  eighteen  thousand  five  hundred 
dollars. 

For  Rock  Island  bridge : 

For  care  and  preservation  of  the  bridge,  thirteen  thonsand  dollars;  and  this  sum  and 
•  the  appropriation  for  said  bridge  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  seventy-five,  shall  be  expended  in  accordance  with  the  joint  resolution  in 
relation  to  the  Rock  Island  bridge,  approved  July  twentieth,  eighteen  hnndred  and 
sixty-eight,  and  the  contract  between  the  United  States  nnd  the  Chicago,  Rock  Inland 
and  Pacific  Railroad  Company;  and  the  Secretary  of  War  shall,  within  six  months 
£rora  the  passage  of  this  act,  notify  said  railroad  company  to  remove  from  said  island 
and  from  the  Mississippi  River  all  piers,  abutments,  embankments,  erections,  structures, 
or  tracts  connected  in  any  way  with  the  old  bridge  or  tracks  of  said  railroad  company 
over  or  across  said  island  or  either  branch  of  said  river  ;  and  in  case  of  refusal  of  said 
railroad  company  to  comply  with  such  notice  for  the  period  of  six  months,  then  it  shall 
be  the  dnty  of  the  Attorney-Oeneral  of  the  United  States  to  commence,  or  cause  to  be 
commenced,  such  legal  proceedings  against  said  railroad  company  as  may  be  necessiiry 
to  protect  and  enforce  the  rights  of  the  United  States  in  that  behalf:  Provided^  however^ 
The  Secretary  of  War  may  permit  the  north  pier  of  the  old  bridge  to  remain,  in  ac- 
cordance with  the  joint  resolution  of  Congress  approved  March  third,  eighteen  hundred 
and  seventy- three. 

For  sewers,  building  new  roads,  care  and  preservation  of  water-power,  painting  and 
care  and  preservation  of  permanent  buildings  and  bridges,  building  fences  and  grading 
gronnds,  and  repairs  and  extension  of  the  railroad,  fifteen  thousand  dollars. 

For  new  machinery  and  shop-fixtares  for  shops,  ten  thousand  dollars. 

ApproYed  March  3d,  1875. 
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AX  ACT  making  appropriations  for  sandry  civil  expenses  of  the  Goyemment  for  the  fiscal  year  end 
ing  Jane  thirtieth,  eighteen  handred  and  seventy-seTen,  and  for  other  parposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ameriet 
in  Congress  assembled^  That  the  follow ia^;  sums  be,  and  the  same  are  hereby,  appropriated 
for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  Jone  thirtieth,  eighteen 

handred  and  seventy- seven,  namely: 

«       •  #  #  #  •  »  p 

ARMORIRS  AND  AR8EXAL8. 

Rock  Island  arsenal : 

For  a  rolling- mill  and  forging-shop  (Shop  F)  for  the  armory  at  Rock  Island  arsenal, 
Rock  Island,  Illinois,  seventy-five  thousand  dollars,  in  addition  to  the  nnexpeuded 
balances  of  appropriations  for  the  year  ending  June  thirtieth,  eighteen  handred  and 
seventy-four,  which  are  hereby  made  available  for  the  service  of  the  fiscal  year  ending 
June  thirtieth,  eighteen  handred  and  seventy-seven. 

For  an  iron-working  and  finishing  shop  (Shop  G)  for  the  arsenal,  thirty  thoasand 
dollars. 

For  sewers,  new  roads,  care  and  preservation  of  water-power,  of  permanent  bnild* 
ings  and  bridges,  including  painting,  building  fences,  and  grading  grounds,  and  repairs, 
and  extension  of  railroads,  twenty-two  thousand  dollars. 

For  care  and  preservation  of  the  Rock  Island  bridge,  nine  tbonsand  dollars. 

Approved  July  31,  1876. 


G. 

MILITARY  PRISON. 

On  the  9bh  of  May,  1H7'2,  House  of  Representatives  bill  No.  2692  was  read  twice  in 
the  Senate  and  referred  to  the  Committee  on  Military  Affairs. 

This  bill  provided  for  the  establishment  of  a  military  prison  at  Rock  Island,  and  for 
its  government,  and  had  passed  the  House  of  Representatives  on  the  7th  of  May,  1872. 

The  following  act  of  Congress  was  approved  March  3,  1873 : 

"AN  ACT  to  provide  for  the  establishment  of  a  military  prison,  and  for  its  government. 

**  Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Amerux 
in  Congress  assembledf  That  ttiere  shall  be  established  at  Rock  Island,  in  the  State  of 
Illinois,  a  prison  for  the  confinement  and  reformation  of  offenders  against  the  rnles, 
regulations,  and  laws  for  the  government  of  the  Army  of  the  United  States,  in  which 
shall  be  securely  confined  and  employed  at  labor,  and  governed  in  the  manner  herein- 
after directed,  all  offenders  convicted  before  any  court-martial  or  military  coromission 
in  the  United  States,  and  sentenced  according  to  law  to  imprisonment  therein. 

'*Sec.  2.  That  the  Secretary  of  War  shall  organize  a  board  of  five  members,  to  con- 
sist of  three  officers  of  the  Army  and  two  persons  from  civil  life,  who  shall  adopt  a  plan 
for  the  building  of  such  prison,  and  who  snail  frame  regulations  for  the  government  of 
the  prisoners,  in  accordance  with  the  provisions  of  this  act.  The  said  commissioners 
from  civil  life  shall  hold  their  offices  for  the  term  of  three  years,  and  shall  be  paid  tive' 
dollars  a  (lay  while  on  duty,  and  necessary  traveling-expenses;  and  the  said  officers 
of  the  Army  shall,  at  all  times,  be  subject  to  removal  by  the  Secretary  of  War. 

'*  Skc.  3.  That  the  Secretary  of  War  shall,  with  said  commissioners,  semi-annaally, 
and  as  much  oftener  as  may  be  deemed  expedient,  visit  said  prison  for  the  purposes  of 
examination,  inspection,  and  correction ;  and  they  shall  inquire  into  all  abuses  or 
neglects  of  duty  on  the  part  of  the  officers  or  other  persons  in  charge  of  the  same,  and 
make  such  changes  in  the  general  discipline  of  the  prison  as  they  may  hold  to  be  es- 
sential. 

*'  Sec.  4.  That  the  officers  of  the  prison  shall  consist  of  a  commandant  and  such 
subordinate  officers  as  may  be  necessary,  a  chaplain,  a  surgeon,  and  a  clerk,  who  shall 
be  detailed  by  the  Secretary  of  War  from  the  commissioned  officers  of  the  Army;  and 
a  sufficient  number  of  enlisted  men  shall  be  detailed  by  the  Secretary  of  War  to  act  as 
turnkeys,  guards,  and  assistants  in  the  prison. 

"  Skc.  5.  That  one  of  the  inspectors  of  the  Army  shall,  at  least  once  in  three  months, 
visit  th^  prison  for  the  purpose  of  examining  into  the  books  and  all  the  affairs  thereof, 
and  ascertaining  whether  the  laws,  rules,  and  regulations  relating  thereto  are  complied 
with,  the  officers  are  competent  and  faithful,  and  the  convicts  properly  governed  and 
employed,  and  at  the  same  time  treated  with  humanity  and  kindness.  And  it  shall  be 
the  duty  of  the  inspector,  at  one-*,  to  make  full  report  thereof  to  the  Secretary  of  War. 

^^  Sec.  6.  That  before  the  commandant  enters  upon  the  duties  of  his  office,  he  shall 
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>  bond,  with  safflcient  sureties,  in  a  sam  to  be  fixed  by  the  Secretary  of  War,  to  be 
roved  by  him,  conditioned  that  he  shall  faithfully  accoaot  for  all  moneys  placed  in 
lands  for  the  ase  of  the  prison,  and  for  the  faithful  disoharffe  of  all  his  duties  as 
mandant.  He  shall  have  command  of  the  prison ;  shall  have  the  charge  and 
loyment  of  the  prisoners,  and  the  custody  of  all  the  property  of  the  Gkivernment 
lected  with  the  prison.    He  shall  receive  and  pay  but  all  money  used  for  the  prison^ 

shall  canse  to  oe  kept,  in  suitable  books,  complete  accounts  of  all  the  property, 
inses,  income,  business,  and  concerns  of  the  prison ;  and  shall  make  full  and  reg- 
reports  thereof  to  the  Secretary  of  War ;  and  shall,  under  the  direction  and  with 
approval  of  the  Secretary  of  War,  employ,  for  the  benefit  of  the  United  States, 
convicts  at  such  labor  and  in  such  trades  as  may  be  deemed  best  for  their  health 
reformation.  He  shall  have  power  to  sell  and  dispose  of  any  articles  mannfac- 
d  by  the  convicts,  and  shall  regularly  account  for  the  proceeds  thereof,  and  shall 
t  bond  and  security  for  the  faithful  keeping  and  accounting  of  all  moneys  and 
»erty  coming  to  his  hands  as  such  commandant.  He  shall  take  note  and  make 
rd  of  the  good  conduct  of  the  convicts,  and  shall  shorten  the  daily  time  of  hard 
tr  for  those  who,  bv  their  obedience,  honesty,  industry,  or  general  good  conduct, 
I  snob  favors ;  and  the  Secretary  of  War  is  authorized  and  directed  to  remit,  in  part, 
sentences  of  such  convicts,  and  to  give  them  an  honorable  restoration  to  duty  in 
» the  same  is  merited ;  and  in  case  any  convict  shall  disobey  the  lawful  orders  of 
officers  of  the  prison,  or  refuse  to  comply  with  the  rules  and  rflgulations  thereof,  he 
'  be  placed  in  solitary  confinement,  and  the  commandant  shall  at  once  report  the 
I  to  the  Secretary  of  War,  who  shall  direct  the  inspector  to  make  full  examination 
report  of  the  matter  at  the  next  inspection ;  but  in  no  case  shall  any  prisoner  be 
jeeted  to  whipping,  branding,  or  the  carrying  of  weights  for  the  purpose  of  dis- 
ine,  or  for  producing  penitence;  and  every  prisoner,  upon  being  discharged  from 
on,  shall  be  furnished  with  decent  clothing. 

Sec.  7.  That  the  use  of  newspapers  and  books  shall  not  be  denied  the  convicts 
Ames  when  not  employed ;  and  that  unofficial  visitors  shall  be  admitted  to  the 
ton  under  such  restrictions  as  the  board  of  commissioners  may  impose.  The  pris- 
rs  shall  not  be  denied  the  privilege  of  communicating  with  their  friends  by  letter, 

>  from  receiving  like  communications  from  them,  all  of  which  shall  be  subject  to 
inspection  of  the  commandant,  or  such  officer  as  he  may  assign  to  that  duty. 
Sec.  8.  That  the  prisoners  shall  be  supplied  with  ample  and  clean  bedding,  and 
h  wholesome  and  sufficient  food;  but  when  in  hospital,  or  under  discipline,  their 
i  shall  be  prescribed  by  the  proper  authority.  The  prison  shall  be  suitably  venti- 
td,  and  each  prisoner  shall  have  a  weekly  bath  of  cold  or  tepid  water,  which  shall 
ipplied  to  the  whole  surface  of  the  body,  unless  the  surgeon  shall  direct  otherwise 
tne  health  of  the  prisoner. 

Sec.  9.  That  no  officer  of  the  prison,  or  other  person  connected  therewith,  shall 
eoccerned  or  interested,  directly  or  indirectly,  in  any  contract,  purchase,  or  sale 
ie  on  account  of  the  prison. 

Sec.  10.  That  any  officer  who  shall  suffer  a  convict  to  escape,  or  shall  in  any  way 
sent  to  his  escape,  or  shall  aid  him  to  escape,  or  in  an  attempt  to  escape,  shall,  upon 
viction,  be  dismissed  from  the  service,  and  sufter  such  other  punishment  as  a  court- 
rtial  may  inflict. 

Sec.  11.  That  any  soldier  or  other  person  employed  in  the  prison  who  shall  suffer 
imvict  to  escape,  or  shall  in  any  way  consent  to  his  escape,  or  shall  aid  him  to  es- 
«,  or  in  an  attempt  to  escape,  shall,  upon  conviction  by  court-martial,  be  confined 
rein  not  less  than  one  year. 

Sec.  12.  That  all  prisoners  under  confinement  in  said  military  prisons,  undergoing 
tence  of  courts-martial,  shall  be  liable  to  trial  and  punishment  by  courts-martial, 
ier  the  Rules  and  Articles  of  War,  for  offenses  committed  during  the  said  coufine- 

Qt." 

ipproved  March  3,  1873. 

^n  February  13, 1873, 1  addressed  the  following  letter  to  the  Chief  of  Ordnance : 

"Board  on  Heavy-Gun  Carriages, 
''Army  Building,  New  York  Cihj,  February  VMh,  1873. 

he  Chief  of  Ordnance, 

"Washington,  D,  C: 

'Sir  :  I  have  the  honor  to  submit  for  your  consideration  the  following  remarks  rela- 

B  to  the  establishment  of  a  military  prison  at  the  Rock  Island  arsenal. 

'  It  is  to  be  presumed  that  the  reasons  to  be  advanced  for  the  establishment  of  a 

ion  at  BO  nnnsual  a  place  as  an  arsenal  would  be — 

'  First.  That  the  labor  of  the  prisoners  might  be  applied  to  the  work  carried  on  at 

arsenal. 

Second.  That,  the  arsenal  being  situated  on  an  island,  the  location  might  furnish 
sty  from  escape  of  prisoners. 
18  ORD 
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"  Both  of  lliese  reasonH  nre  rHllaciuag,  bectnge— 

"  Iflt.  Tbe  priBonerB  coa\A  not  be  employed  oa  arieual-vrork. 

"  (a)  ATBCDBl-work  la  of  such  a  cliaracter  tb»t  it  would  be  UDiafo  to  iutriist  i  ~m 
prisouers,  or  to  any  disafiected  person.  Tbe  experience  of  our  Ust  war  baa  Bhowa 
danger  of  intrnating  tbe  prodoction  of  material  of  war  to  any  but  tborougbly  Icr^ 
and  competent  peisotiH,  devoted  to  tbe  intereita  of  tbe  United  States.  It  ii  extrei^^ 
eaay  for  an  employ^  inclined  to  do  so  to  iutrodnoe  imperfeotious  into  sucb  matte  a 
and  also  at  times  to  reader  sncli  material,  particnlarlj  snimnnition,  bighl^  danger— ^ 

"  {b)  Even  if  it  was  safe  to  intrast  tbe  work  lo  prisoners,  the;  are  inoompe^fc. 
Arsenal-work  requires  skilled  norkmen.  Military  prisoners  would  come  to  tbe  «^, 
withont  skill;  and  tbe  ordinary  time  of  their  incaroeration  wonld  beinsafBoieDt  f»-^i 
Hcqntrement  of  tbe  necessary  skill  and  experience  or  for  officers  to  ascertain  wb^ll 
they  conld  be  intrusted  with  work. 

"2d.  Tbe  i eland  does  not  offer  the  snpposed  safety  from  escape.  DurioKtbe  ann 
mer  the  aballow  wat«r  along  the  Illinois  shore  offers  little  or  no  obstruction  t«>  tk 
escape  of  a  prisoner.  During  tbe  remainder  of  tbe  year  there  is  a  perfect  btidge  of  ict 
aronnd  tbe  whole  island,  and  no  obstractioa  to  eeoape.  A  wall  aronnd  the  prism 
-would  be  reqnlred,  as  in  other  localities.  Moreover,  the  arsenal  woald  offer  unosDil 
and  very  great  facilities  for  the  escape  of  prisoners.  When  in  active  operation,  several 
thousand  workmen  will  be  employed  in  tbe  arsenal.  Unless  a  surveillaooe  so  strict  u 
to  interfere  inatorially  with  the  operations  of  the  arsenal  were  employed,  these  work- 
men could  connive  eaailv  and  socoeaefnlly  at  the  escape  of  prieonera,  eapecially  if  the 
prisoneis  wore  employed  at  work  with  the  other  employes. 

"  Tbe  foregoing  is  only  intended  to  show  the  fallacy  of  any  known  reaaons  for  in- 
troducing a  prison  into  an  arsenal.  But  it  is  believed  that  the  seriona  injury  which 
such  a  conrse  would  inflict  npon  tbe  arsenal  would  render  insigni&cant  in  oompsriiMii 
any  benefit  that  could  accrue  to  the  prison. 

"  It  is  well  known  that  Congress  is  building  at  Rock  Island  probably  the  gieattfl 
and  finest  arsenal  in  the  worlil,  It  is  a  great  national  institution,  upon  whioh  the 
whole  couutry  sbould  look  with  pride.  But  it  is  bnllt  entirely  for  use,  and  is  a  miio 
feature  in  oar  military  system  of  defense,  and  we  cannot  consistently  do  anythicg  th«I 
will  diminish  its  safety  and  capacity  for  work,  or  its  completeness  and  perfeotioD. 

"It  was  with  a  full  understanding  of  the  plans  for  the  arsenal  that  Congcesaei- 
peudod  BO  much  legislation  and  money  to  eiclnde  every  claimant  fh>m  a  footboldoa 
the  island,  and  set  it  aside  exclusively  for  the  great  establishment  that  is  now  being 
built. 

"  Tbe  introdnotion  of  a  prison  into  the  arsenal  is  completely  antagoniatio  to  the  plana 
of  the  Government  fur  tbe  place. 

"  lat.  All  tbe  great  bridges,  avenues,  and  railroads  built  to  the  arsenal  are  no  mors 
than  sufficient  to  transact  tbe  bnaineesof  tbe  arsenal  when  in  full  operation,  even  wbsa 
□Bed  to  their  beat  advantage.  If  these  bridges  and  roads  become  avennes  t«  a  pns»% 
they  would  be  obatiuoted  to  the  full  extent  required  for  safety,  and  oonld  not  tbq 
transact  tbe  buaineas  of  tbe  arsenal ;  that  is,  for  arsenal  pnrpoaee  we  want  them  opt 
to  their  full  capacity  for  work,  and  for  the  admission  of  people  on  hnsiness,  and  won 
men  ;  for  prison  pnrpoaea  we  want  them  gated  and  guarded. 

"2d.  The  most  important  element  in  an  arsenal  is  safety.  Nothing  should  be  left  # 
done  which  can  add  to  its  safety  from  accident,  explosion,  Are,  or  any  other  injory. 

"The  introduction  of  a  prison  is  deliberately  introducing  an  element  of  danger.  1 
prisoners  must  be  looked  npon  as  disafTscted  persona,  probably  eoemiaa,  andaomi 
them,  as  shown  by  experience,  are  insane  in  their  enmity,  and  the  moat  dangerof 
incendiaries. 

"  3d.  Bock  Island   arsenal  ia  to  be  a  great  national  establishment,  perfect  in  i 

—  ct.     By  introducing  an  antagonistic  establishment  the  annual  becomes  crif 
mperfect,  and  the  plans  of  Congress  are  defuated. 

"  I  will  cite,  in  conclusion  tbe  history  of  tbe  Washington  arsenal.  A  nenitv 
waa  located  near  it,  but  entirely  outside  tbe  arsenal,  and  separated  from  it  by ' 
wall.  Even  its  proximity  was  deemed  so  dangerous  that  during  the  war  tbe  pr' 
were  removed  and  the  prison  was  torn  down  and  taken  away.  The  objectiM 
prison,  even  in  the  vicinity  of  Rock  Island  arsenal  are  much  greater,  becaose 
character  of  tbe  establish  men  t. 

"  If  tbe  matter  were  fullv  nnderetood,  it  does  not  seem  possible  that  CongrM 
appropriate  money  to  build  a  prison  irilUn  the  arsenal. 
"  Verv  tespectfally,  your  obedient  servant, 

(Sigd,)  "  D.  W.  FLAGLl 

"  Captain  of  Ot-dnanee,  Brevet  Lieut.  Col.,  C 

The  above  letter  was  submitted  to  the  Secretary  of  War  by  the  Chief  of  ! 
with  ibe  following  indorsement ; 

"  Ordkjlnce  Office,  Fetmutiy  V 
"  Respectfully  submitted  to  the  Secretary  of  War. 
"The  Rock  Island  arsenal  ia  intended  to  be  a  grand  manofaotnring  est! 
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BQ  in  operation  a  portion  of  its  manufactnres  will  consist  of  dangerous  explosives, 
oiriog  the  utmost  care  in  their  manipalations.  Magazines  stored  with  gunpowder 
I  other  explosives  must  necessarily  constitute  part  of  the  arsenal,  and  it  is  submitted 
t  QODe  bnt  reliable  persons  should  be  employed  upon  the  island. 
It  is  not  believed  that  the  prisoners  could  be  made  use  of  to  advantage,  except  as 
orers  on  the  roads  and  grounds,  and  scattered,  as  they  would,'necessarily  be,  over  an 
jid  of  1,000  acres,  the  guards  for  their  supervision  and  care  would  have  to  be  much 
^r  than  in  an  ordinary  prison  where  they  are  confined  within  high  walls. 
The  competition  between  convict  and  ordinary  labor^  when  brought  in  contact, 
rays  l€)ads  to  ill-feeling  and  irritation. 

It  is  the  opinion  of  this  bureau  that  the  interests  of  the  public  service  will  be  best 
iserved  by  having  the  prison  establishment  elsewhere  than  at  the  Rock  Island  arse- 

• 

Bv  order  of  the  Chief  of  Ordnance : 
*(Sigd.)  "S.  V.  BENflT, 

^^ Major  of  Ordnance" 

Letter  of  Adjutant-General  of  the  Army,  dated  May  31«<,  1873. 

.ppoiDts  certain  offioen  membera  of  board  on  military  prison. 

**  War  Department,  Adjdtant-General^s  Office, 

<*  Washington,  May  31«r,  1873. 

.ieut.  Col.  A.  V.  Kautz,  Ibth  Infantry, 
lajor  Thomas  F.  Barr,  Judge-Advocate, 
lajor  Gkorge  P.  Andrews,  5(^  ^Wt22erj/ : 

'Pursuant  to  the  act  approved  March  3rd,  1873,  providing  for  the  establishment  of  a 
litary  prison  and  for  its  government,  tbe  Secretary  of  War  appoints  you  provision- 
f  members  of  the  board  under  section  2  of  the  act. 

*  Yoa  will  observe  tbat  no  appropriation  has  been  made  to  carry  out  the  act,  and  the 
ird  can,  therefore,  not  be  fully  organized  at  this  time. 

'  In  order  to  save  time,  however,  the  Secretary  desires  yon  to  visit  several  of  the 
it-eetablished  State  prisons  and  penitentiaries,  to  examine  the  plan  of  building  and 
)  system  pursued  for  tbe  reformation  and  dicipline  of  prisoners,  mode  of  isolation, 
kt,  labor,  learning  of  trades,  &c.,  with  a  view  to  your  framing  a  system  of  regulations 
1  being  ready  to  report,  whenever  the  board  can  be  completely  organized,  upon  a 
m  of  buildings,  embracing  cells  for  confinement  and  isolation,  workshops,  &.O.,  and 
on  whatever  points  may  be  of  practical  use  in  starting  and  maintainiuj;  the  prison. 

*  The  act,  section  1,  provides  for  locating  a  prison  at  Rock  Jsland,  Illinois.  It  is  pre- 
ned  the  intention  may  have  been  to  locate  it  on  the  public  grounds  belonging  to 
» armory,  near  the  town.  The  Secretary  desires  you  to  examine  that  locality  as  well 
the  vicinity  of  the  town,  and  to  report  your  views  as  to  the  expediency  of  maintain- 
I  a  prison  upon  the  armory-grounds,  and  its  probable  influence  upon  the  interests  of 
>  armory. 

'  Copies  of  the  act  and  of  various  reports  upon  military  prisons  are  forwarded  to 
sutenant-Colonel  Kautz,  who,  as  senior  member,  will  act  as  president  of  the  provis- 
lal  board. 

'  A  copy  of  Special  Orders  No.  109,  May  31st,  1873,  from  this  office  is  herewith  in- 
ised,  to  enable  you  to  draw  mileage  for  your  authorized  journeys. 

'*  I  am,  very  respectfully,  ^our  obedient  servant, 

(Sgd.)  "  E.  D.  TOWNSEND, 

**  Adjutant-GeneraV^ 

[Special  Orders  No.  134,  A.  G.  0.,  1873.J 

"  War  Department,  Adjutant-Generai/s  Office, 

**  Washington,  July      ,  1873. 

[Extract.] 
•  •  •  «  «  «  • 

*■  6.  Lieut.  Col.  A.  V.  Kautz,  Fifteenth  Infantry,  is  relieved  from  duty  on  the  board 
pointed  by  Special  Orders  No.  109,  May  31st,  1373,  from  this  office,  and  Col.  N.  A. 
les.  Fifth  Infantry,  is  detailed  in  his  stead. 
'  By  order  of  the  Secretary  of  War : 

(Sgd.)  "  THOMAS  M.  VINCENT, 

''AssistanUAdjt,  GenV 

u  pursuance  of  the  foregoing  order  of  May  31st,  1873,  the  board  visited  Rock  Island 
August  of  the  same  year,  and  examined  the  armory  and  arsenal  grounds  for  the  de- 
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IDavenport,  Iowa;  and  Rock  Island  City,  IllinoiB  and  between  buildings  already  erected 
for  the  parpo^es  of  tbe  armory. 

^'As  tbe  saife-keeping  of  tbe  prisoners  would  necessitate  tbe  inclosing  of  the  prison- 
1>nilding8  witbin  a  bigb  wall,  it  is  tbougbt  that  their  erection  at  this  point  would  be  a 
Ijlemish  to  their  surroundings.  The  other  point  is  more  remote,  and  is  a  desirable  one 
for  tbe  purpose,  should  it  be  finally  decided  to  select  any  part  of  the  island. 

"The  points  above  referred  to  are  indicated  on  the  map  of  Rock  Island,  herewith 
snbmitted,  by  numbered  flags:  tbe  one  first  referred  to  being  numbered  one  and  the 
other  two. 

"As  to  the  probable  influence  upon  the  interests  of  the  armory,  the  board  are  of 
opinion  that  the  erection  of  prison-buildings  on  the  island  at  all  would  l>e  extremely 
ctetrimental,  interfering,  as  it  necessarily  would,  with  the  carrying  out  to  fulfillment  of 
'tbe  elaborate  and  comprehensive  designs  which  have  thus  far  governed  in  the  work 
^whieb  has  been  carried  forward  there.  For  instance,  the  point  thought  to  be  the  only 
one  at  which  a  prison  should,  with  due  regard  to  good  taste,  be  erected,  is  tbe  one,  as 
^will  be  seen  by  the  map,  where  the  plans  for  the  completion  of  the  armory,  as  origi- 
nally adopted,  contemplate  the  establishment  of  a  foundery  for  heavy  ordnance. 

**  From  the  generous  appropriations  heretofore  made  by  Congress  for  the  gradual  con- 
etmction  of  the  buildings  held  necessary  to  constitute  the  island  what  the  plans  re- 
ferred to  provide  to  make  it,  it  is  inferred  that  it  has  become  the  settled  policy  of  the 
Government  to  continue  the  work  to  the  end.  Looking,  then,  to  the  not  far  distant 
future,  it  would  seem  unwise  to  erect  buildings  now  for  a  permanent  purpose  which 
in  tbe  course  of  a  few  years  would  have  to  be  removed. 

^The  fact  of  this  property  being  an  island  does  not  add  in  any  degree  to  its  security 
as  a  place  of  imprisonment.  In  wmter  the  river  on  either  side  is  frozen  ov^r,  and  in 
summer  it  is  easily  fordable.  A  high  wall  would,  therefore,  be  as  necessary  around  the 
prison  as  though  it  were  on  the  main-land. 

'*  In  the  vicinity  of  Rock  Island  City,  and  on  the  high  and  desirable  land  near  Rock 
River,  a  site  can  be  purchased  at  from  four  to  five  hundred  dollars  per  acre,  and  as 
twenty  acres  is  thought  to  be  all  the  ground  necessary,  the  slight  saving  to  be  effected 
by  the  use  of  land  on  the  island  cannot  be  held  of  much  weight  against  the  attendant 
probable  injury. 

"Altboagh  not  called  upon  to  ofler  any  suggestions  as  to  the  advisability  of  select- 
ing any  other  site  than  the  one  indicated  in  the  act  of  March  3, 1873,  the  board,  in 
view  of  tbe  fact  that  the  armory  at  Rock  Island  promises  to  answer  for  fnmishment 
with  material  of  all  the  western  portion  of  the  country,  would  most  respectfully  sug- 
gest that  the  arsenal  grounds  at  Fort  Leavenworth,  Kansas,  would  be  a  far  more  eligi- 
ble and  convenient  location  for  a  prison  than  Rock  Island,  while  the  buildings,  now 
of  but  little  practical  use  to  the  Government,  could  be  readily  converted  to  prison 
uses.  *** 

"  Indeed  it  is  believed  that  for  one-third  of  the  sum  which  will  be  necessary  to  prop- 
erly construct  entirely  new  buildings,  those  indicated  may  be  made  into  buildings  of 
a  model  character  and  surrounded  by  the  requisite  wall. 

**  Tbe  cost  of  supporting  the  prisoners  would  be  fnlly  as  small  at  Fort  Leavenworth 
as  at  Rock  Island,  and  it  is  believed  that  even  should  it  not  be  considered  proper  to 
appropriate  the  arsenal  grounds  and  buildings  for  tbe  purpose,  some  other  portion  of 
the  Government  reservation  at  that  point  should  be  taken.'' 

Tbe  preliminary  board  on  military  prisons,  appointed  in  the  foregoing  orders,  was 
dissolved  in  October.  1873,  and  a  new  board  appointed.  Colonel  Miles,  5tb  Infantry, 
who  was  president  or  the  old  board,  was  also  president  of  the  new  board.  Under  date 
of  December  5, 1873,  the  Secretaiy  of  War  transmitted  to  Congress  a  report  on  the 
subject  of  military  prisons,  embodying  therein  the  foregoing  letters  and  reports  of  the 
preliminary  board,  and  says  therein  : 

"  In  regard  to  the  island  of  Rock  Island  as  a  site,  attention  is  particularly  invited 
to  tbe  remarks  of  the  board.  On  Rock  Island,  owned  by  the  Government,  there  are 
bat  two  sites  whero  drainage,  absolutely  necessary,  can  be  had.  Either  of  these  sites 
won  Id  materially  interfere  with  and  mar  the  plan  for  the  armory.  The  idea  of  the 
location  of  the  prison  near  the  armory,  in  order  that  the  labor  of  its  inmates  might  be 
utiUzed,  is  not  feasible.  Tbe  most  profitable  labor  of  prisoners  would  be  upon  cloth- 
ing, shoea,  wagons,  &c.,  while  the  various  branches  of  the  armory- work  would  have 
to  oe  performed  systematically  bv  skilled  artisans. 

*'  The  military  reservation  at  Fort  Leavenworth,  Kansas,  possesses  everv  advantage 
possible  over  every  other  locality.  The  ground  is  already  owned  by  the  Government. 
It  is  the  grand  center  of  military  transportation,  from  which  rail-communication  radi- 
ates to  aU  parte  of  the  United  States.  It  is  a  military  post,  and  the  necessary  details 
€i>r  prison-gnards,  &c.,  can  be  made  most  conveniently  at  that  point.  In  regard  to 
economy  in  constructing  and  maintaining  tbe  prison,  it  certainly  possesses  superior 
advantages.    In  this  connection  attention  is  invited  to  a  commnnication  dated  Feb- 


278         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

rnary  13,  1873,  written  before  the  passage  of  the  act  to  establish  a  military  prison ,  by 
Captain  D.  W.  Flagler,  commanding  Rock  Island  arsenal/'  ^ 

Finally  the  military  prison  was  located  at  Fort  Leavenworth,  Kansas,  by  the  fol- 
lowing act  of  Congress  : 

"  Chap.  186.— AN  ACT  to  ameDd  an  act  entitled  'An  act  to  provide  for  the  establishment  of  a  mili- 
tary prison,  and  for  its  govornmont,  approved  March  third,  eighteen  hundred  and  seventj-tbree.' 

"Be  it  enacted  by  the  Senate  and  Rouse  of  Bqyreaentativea  of  ths  United  States  ofAmeria 
in  Congress  assenihledy  That  said  act  be,  and  the  same  is  hereby,  so  amended  that  all  acta 
and  things  therein  required  to  be  done  and  performed  at  Rock  Island,  in  the  State  of 
Illinois,  shall  be  done  and  performed  on  the  military  reservation  at  Fort  Leavenwortb, 
in  the  State  of  Kansas :  Provided^  That  the  Government  buildings  now  on  said  militarj 
reservation  at  Fort  Leavenworth  shall  be  modified  and  used,  so  far  as  practicable,  for 
the  purposes  of  said  prison.'* 
Approved,  May  21, 1P74. 


Chapter  IX. 

THE  ROCK  ISLAND  BRIDGE  FROM  1872  TO  1876. 

Brief  of  contents  of  this  chapter  and  of  previous  history  of  the  bridge — Description  0f 
bridge  and  different  names  given  it — Date  of  completion  of  bridge — Apprehensions 
that  the  bridge  would  not  be  made  a  free  highway  for  the  public — Anthority  of  Con- 
gress deemed  necessary— Opinion  of  Chief  of  Ordnance — Fort  Armstrong  avenoe, 
glans  for  and  building  of— Conflicting  interests  respecting  the  bridge — Rights  of  the 
hicago  and  Rock  Island  Railroad  Company — Importance  to  United  States  of  having 
other  railroads  cross  the  bridge— Applications  to  have  the  bridge  made  a  free  high- 
way—Indorsements on  same  by  commanding  officer  of  the  arsenal — ^Letter  from 
Chief  of  Engineers  and  indorsements  thereon — Account  of  throwing  open  bridge  for 
pnblio  use — Regulations  for  bridge — Remarks— Ferry  Company's  letter  to  Secretary 
of  War  and  indorsements  thereon— Regulation  respecting  railroad-freights — Corre- 
spondence with  officers  of  Peoria  and  Rock  Island  Railroad  Company — Difficulties 
attending  regulation  about  railroad  freights — Application  from  Davenport  and  Saint 
Paul  Railroad  Company  for  anthority  to  build  a  railroad-bridge  from  Rock  Island 
(city)  to  the  island — Correspondence  about  same — Bill  before  Congress — Act  passed— 
Remarks  —  Bridge  not  built — Correspondence  respecting  removal  of  old  railroad- 
bridge  and  piers,  and  embankment  across  the  island  —  Correspondence  respect- 
ing retention  of  north  pier  of  old  bridge  across  main  channel — Retention  of  pier 
ordered  by  Secretary  of  War— Correspondence  respecting  removal  of  embankment 
and  piers  in  the  south  channel— Work  completed  in  June,  1876 — Horse-railways  on 
the  bridge — Bill  for  horse-railway  introduced  in  the  United  States  Senate  by  Senator 
Harlan,  of  Iowa — Indorsement  thereon  by  Captain  Flagler — House  of  Representatives 
bill  No.  765  of  Forty-first  Congress — Various  other  propositions  for  constructing  horse- 
railways  on  the  bridge — Legal  opinions  of  Hon.  James  T.  Lane,  United  States  attor- 
ney— Correspondence  respecting  the  same — House  of  Representatives  bill  No.  ?Ql  for 
horse-railways^^orrespondence  respecting  the  same — Telegraph-lines  on  the  bridge — 
Iron  tower  erected  on  tne  draw  by  the  Western  Union  Telegraph  Company — Case  of 
United  States  vs.  William  Boehme  for  misdemeanor  on  the  bridge — Arguments  of 
counsel — Case  never  decided — Davenport  and  Saint  Paul  Railroad  Company  runs  its 
track  across  the  bridge  approach — Application  for  writ  of  injunction — Correspond- 
ence respecting  the  same — Case  report^  to  Chief  of  Ordnance — Various  ordinances 
of  city  council  of  Davenport  beanng  on  this  case — History  of  the  case — Injunction 
refused — No  evidence  found  that  right  to  occupy  ground  for  building  approach  was 
ever  granted  to  the  United  States — Appropriation  for  repairs  and  alteration  of 
bridge — Difficulty  arising  from  the  wording  of  the  appropriation  act— Correspond- 
ence respecting  the  same — Account  of  the  repairs  made  contained  in  annual  reports- 
Bridge  statistics. 

As  Btated  in  Chapter  Y,  tbe  Eock  Island  bridge  was  completed  and 
turned  over  to  the  Ordnance  Department  in  February^  1873. 

In  this  chapter  will  be  given  a  history  of  matters  relating  to  the  bridge 
from  the  time  it  was  turned  over  down  to  the  present  time,  (December, 
1876,)  and  also  some  action  that  was  taken  respecting  the  bridge  by  the 
Ordnance  Department  just  prior  to  its  being  turned  over. 

In  Chapters  III,  IV,  V,  and  VII  there  has  been  given  an  account  of 
all  matters  ])rece(ling  and  relating  to  the  construction  of  the  bridge,  and 
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ooples  in  full  of  all  acts  and  resolations  of  Congress  relating  in  any  way 
"to  the  bridge,  and  also  a  copy  in  full  of  the  guarantee  between  the  Chi- 
cago, Rock  Island  and  Pacific  Eailroad  Company  and  the  United  States 
±\>r  the  removal  of  the  old  railroad  bridges  and  track  across  the  island,. 
£iDd  for  the  building  of  the  new  bridge. 

For  an  understanding  pf  the  subsequent  history  of  the  bridge  and 
iuterests  belonging  to  it,  frequent  reference  to  these  acts  of  Congress 
and  the  guarantee  mentioned  must  be  had.    The  names  of  the  bridge^ 
or  bridges  used  in  these  acts  and  other  papers  are  somewhat  confusing^ 
and  for  conTCuience  some  explanation  is  necessary. 

In  the  acts  of  Congress,  in  the  guarantee,  and  in  most  papers  of  a 
dat«  prior  to  1873,  the  "Kock  Island  Bridge^  (see  map  on  Plate  VI) 
means  the  railroad  and  wagon  bridge  connecting  the  island  with  Daven- 
p<Mrt,  Iowa,  the  railroad-bridge  connecting  the  island  with  Eock  Island, 
(city,)  111.,  and  sometimes,  also,  the  railroad  and  embankment  on  the 
island,  all  included  in  one,  and  this  is  properly  its  legal  meaning. 

In  the  papers  of  dates  subsequent  to  1873,  the  term  ^^  Bock  Island 
bridge  ^  is  rarely  used  to  mean  all,  without  this  explanation,  because 
it  would  seriously  mislead  persons  not  very  familiar  with  the  arsenal 
bridges  and  their  history.  The  part  of  the  Eock  Island  bridge  be- 
tween the  island  and  Davenport  has  sometimes  been  improperly  called 
the  ^*  Eock  Island  bridge,"  but  in  most  papers  it  is  called  the  bridge 
over  the  main  or  north  channel,  the  bridge  to  Davenport,  or  the 
Davenport  bridge;  the  bridge  over  the  south  channel  is  generally 
called  the  railroad-bridge  over  the  south  channel,  or  to  Eock  Isl- 
and, (city.)  There  is  also  shown  on  the  map  another  important 
arsenal-bridge,  viz,  the  wagon-bridge  to  Eock  Island  (city)  described 
in  Chapter  VII,  and  generally  called  the  Eock  Island  wagon-bridge.  A 
safiBcient  examination  of  the  map  to  learn  the  position  and  uses  of  these 
bridges  will,  I  think,  prevent  any  misunderstanding  of  names  used  in 
papers  on  this  subject.  It  must  be  borne  in  mind,  however,  that  the 
^^  Eock  Island  Bridge"  is  a  name  fixed  by  acts  of  Congress,  and  means, 
inofficial  documents,  all  that  it  is  described  to  include  above,  but  has 
nothing  to  do  with  the  ^^  Eock  Island  wagon-bridge." 

The  *^  Eock  Island  wagon-bridge,"  the  bridge  between  the  island  and 
Davenport,  and  the  Arsenal  avenue  (see  Fort  Armstrong  avenue  on  the 
map)  connecting  the  two  bridges,  have  been  used  by  the  cities  on  the 
two  shores  for  free  transit  across  the  river  since  1872. 

It  is  a  very  desirable  and  important  privilege,  and  the  pecuniary 
advantage  that  the  cities  and  community  derive  from  it  is  so  great, 
compared  with  the  loss  to  the  Government  involved,  that  it  is  natural 
and  right,  and  very  desirable,  that  the  privilege  should  be  granted. 

The  Eock  Island  wagon-bridge  was  completed  (see  Chapter  YII)  in 
1869,  and  has  been  in  full  use  for  arsenal  purposes  ever  since.  The  other 
bridge,  between  the  island  and  Davenport,  was  not  so  far  completed  that 
wagons  could  use  it  until  the  fall  of  1872.  As  the  latter  approached  com- 
pletion, some  fears  were  felt  lest  the  privilege  of  using  the  bridges  and 
Arsenal  avenue  as  a  free  highway  between  the  cities  might  not  be  granted, 
and  it  was  a  matter  of  such  high  importance  to  the  cities  and  community 
that  it  excited  much  interest  and  some  bitter  feeling.  On  this  account, 
and  because  there  are  still  some  matters  in  regard  to  it  that  are  not  very 
satisfactorily  settled  and  may  cause  it  to  become  a  subject  for  considera- 
tion hereafter,  I  think  a  full  account  of  it  should  be  given. 

None  of  the  acts  of  Congress  contemplated  the  free  use  of  the  bridge 
or  bridges  described,  but  all  the  acts  creating  the  bridges  and  making 
appropriations  for  their  construction,  specified,  especially,  that  they  were 
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for  the  use  of  the  Govern  men  t  in  its  occupation  of  tbe  island  for  military 
l)nrposes. 

In  conversation  with  members  of  Congress  from  tbis  section  who  have 
been  mainly  instrumental  in  procuring  tbe  passage  of  the  acts  referred 
to,  and  who  wer^  tliemselves  very  anxious  that  tbe  bridges  sbpald  be 
used  by  tbe  public,  free  of  cost,  tbey  stated  tbat  provision  for  snob  a 
privilege  was  carefully  kept  out  of  all  tbe  bills  wben  before  Congress,  as 
it  would  have  prevented  tbeir  passage.  Tbis  only  made  the  responsibility 
of  opening  tbe  bridges  for  tbe  use  of  tbe  public  tbe  greater,  becaase,  so 
far  as  it  indicated  anything,  it  indicated  tbat  Congress  bad  intended  tbat 
tbey  should  not  be  so  used. 

To  prevent  future  controversy  and  injury  to  tbe  interests  of  tbe  arsenal, 
J  was  anxious  tbat  tbe  matter  should  be  laid  before  Congress  and  its 
sanction  for  tbe  use  of  tbe  bridges  for  private  purposes  obtained,  and 
therefore  recommended  tbis.  I  also  deemed  it  of  the  highest  im})ortaDce 
tbat  some  action  should  be  taken  by  Congress  to  provide  regulations 
having  the  force  of  law  for  maintaining  order  and  safety  on  tbe  bridge. 

It  was  generally  believed  by  tbe  citizens  of  the  cities  tbat  the  Govern- 
ment, in  building  tbe  bridges,  had  intended  that  tbey  might  be  used  as 
a  free  highway  to  connect  tbe  cities,  and  that  tbe  commanding  officer  of 
tbe  arsenal  had  authority  to  permit  them  to  be  so  used.  It  placed  him 
in  tbe  unfortunate  and  not  uncommon  position  of  having  law  and  tbe 
interests  of  tbe  Government  to  regard  on  one  side,  and  a  desire  to  grant 
a  desirable  privilege  to  the  community  on  the  other. 

Wben  the  Chief  of  Ordnance,  Brig.  Gen.  A.  B.  Dyer,  visited  the  arsenal 
in  tbe  fall  of  1871, 1  told  him  that'  it  was  generally  believed  tbat  tbe 
bridges  and  tbe  island  were  to  be  a  free  highway  between  the  two  slides 
of  the  river,  and  asked  him  for  instructions.  He  gave  no  instructioDS, 
but  said  it  was  an  unfortunate,  troublesome  matter,  and  that  tbe  privi- 
lege could  not  be  granted  without  authority  of  Congress.  I  believed  that 
the  privilege  would  be  granted  certainly  some  time,  and  in  the  follow- 
ing winter  made  plans  for  an  avenue  across  the  island  (Fort  Armstrong 
avenue)  for  the  use  of  tbe  public  only,  and  for  which  no  provision  had 
been  made  in  tbe  C/Onstruction  of  the  bridges,  and  tbe  same  winter  took 
those  plans  to  Washington,  in  connection  with  other  plans  for  the  Arsenal 
Bailroad. 

Tue  Chief  of  Ordnance  was  sick  and  could  not  attend  to  business,  bat 
tbe  plans  were  discussed  with  his  principal  assistant,  then  in  charge  of 
the  office  and  now  Chief  of  Ordnance,  and  they  were  verbally  approved 
by  him,  but  no  decision  of  tbe  question  about  the  use  of  tbe  bridges  by 
the  public  was  obtained. 

In  the  following  summer,  (1872,)  as  soon  as  tbe  appropriations  for 
the  arsenal  were  available,  I  commenced  work  on  the  avenue  in  order 
to  have  it  finished  as  soon  as  the  bridge  to  Davenport  should  be  com- 
pleted. The  appropriation  for  tbe  arsenal  that  could  be  used  for  roads 
was  small,  and  this  work  bad  to  be  done  at  the  expense  and  with  tbe 
neglect  of  other  very  desirable  and  important  work. 

The  bridge  to  Davenport  was  still  in  tbe  bands  of  the  Engineer 
Department,  not  completed,  and  the  community  anxious  to  use  it  It 
was  then  that  the  fear  arose  that  it  might  not  be  made  a  highway,  and 
there  was  much  dissatisfaction  on  the  subject.  Tbe  subject  was  much 
discussed  in  tbe  newspapers  in  the  two  cities,  and  sometimes  with  con- 
siderable bitterness.  Persons  opposed  to  tbe  administration  in  politics 
took  advantage  of  the  sensitive  feeling  of  the  community  on  the  sub- 
ject, and  improved  tbe  opportunity  by  claiming  that  tbe  administration 
was  opposed  to  having  the  bridge  made  a  highway.    Tbis  was  manifestly 
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mfair,  because  all  coDcerned  in  the  matter  were  anxious  that  the 
privilege  sboald  be  granted,  and  were  doing  what  they  could  to  obtain 
t.    There  were  some  other  conflicting  interests  to  trouble  the  question. 
rhe  Chicago,  Kock  Island  and  Pacific  Railroad  Company  had  helped  to 
»ay  for  the  bridge,  and  they  had  thereby  purchased  ^t  much  expense 
k  right  of  way  across  it  and  the  island ;  but  the  acts  of  Congress  and 
lie  railroad  company's  guarantee  granted  the  same  right  of  way  to 
>ther  railroad  companies  upon  their  paying  their  share  of  the  cost.    If 
:be  wagon-road  on  the  bridges  became  a  highway,  then  other  com- 
panies  could  use  it  for  freighting  across  the  river  on  wagons,  and 
:  hereby  avoid  the  necessity  of  paying  for  a  right  of  way.    This  was  mani- 
restly  unfair  to  the  Chicago,  Eock  Island  and  Pacific  Railroad  Company. 
Lt  would  be  using  the  bridge  that  that  company  had  helped  to  pay  for 
to  aid  its  competitors,  and  save  them  from  sharing  the  cost  of  a  right 
of  way.     (Although  pertinent  to  the  question  indirectly  only,  it  should 
be  stated  here  that  the  United  States  has  no  more  important  interest 
in  the  bridge  than  its  railroad  interest,  and  to  provide  for  having  all 
railroad  companies  run  their  cars  across  the  bridge  and  island  that 
desire  to  do  so.    Every  railroad  company  that  acquires  this  right  of 
way  thereby  makes  its  road  to  connect  directly  with  the  Arsenal  rail- 
road, which  is  now  built,  and  which  connects  with  the  railroad  across 
the  island.    The  Government  cannot  connect  with  any  company's  road 
that  does  not  acquire  this  right  of  way  except  by  passing  over  the  road 
of  another  company  or  companies ;  that  is,  the  company  or  companies 
that  do  have  the  right  of  way  across  the  island.    If,  then,  but  one  com- 
pany holds  the  right  of  way  across  the  island,  the  Government  cannot 
receive  or  ship  freights  by  any  other  road  except  by  permission  of  that 
company  or  by  hauling  its  freight  in  wagons  from  the  arsenal  buildings 
to  the  depots  in  the  cities,  a  distance  of  from  1^  to  2^  miles.    I  know  of 
nothing  in  connection  with  the  bridge  of  more  importance  to  the  United 
States  than  the  avoidance  of  this  monopoly,  and  anything  that  would 
tend  to  prevent  the  railrpad  companies  from  procuring  this  right  of 
way  is  in  direct  opposition  to  one  of  the  most  important  interests  of  the 
Government.) 

This  subject  will  be  discussed  more  fully  in  connection  with  other 
matters  relating  to  the  bridge. 

A  ferry  company  connecting  the  two  cities  had  a  charter  compelling 
them  to  maintain  the  ferry  in  a  certain  manner,  and  in  return  prohibit- 
ing any  other  ferry  between  the  cities.  This  company  claimed  that  the 
free  use  of  the  bridges  would,  and  did,  after  the  use  of  the  bridges  was 
made  free,  interfere  seriously  and  improperly  with  their  business;  that 
nnder  their  charter  they  had  to  maintain  the  ferry,  and  that  the  oppo- 
sition of  the  Government  did  not  leave  them  sufficient  business  to  make 
it  remanerative.  Also,  during  the  fall  of  1872  and  the  subsequent  win- 
ter, there  were  several  applications  for  the  privilege  of  running  horse 
railroads  across  the  bridges  and  the  island.  The  interests  of  some  of 
these  were  conflicting,  and  opposed  by  outside  parties. 

Several  petitions  and  letters  urging  that  the  bridges  should  be  made 
free  to  the  public,  and  letters  and  papers  on  the  other  subjects  men- 
tioned, were  sent  from  citizens  in  the  community  to  the  Secretary  of 
War  in  the  fall  of  1872,  and  were  referred  here  for  report.  Some '  of 
these  state  more  fully  matters  relating  to  the  bridge  than  I  have  done 
above,  and  are  as  follows : 

On  the  27th  of  September,  1872,  the  Chief  of  Ordnance  referred  to 
me  for  report  certain  papers  relative  to  the  opening  of  the  Bock  Island 
bridge,  as  follows :  '^A  petition  signed  by  the  mayor  and  aldermen  of 
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the  city  of  Davenport,  Town,  to  the  Secretary  of  War,  that  the  bridge 
be  opened  for  the  use  of  the  public,"  in  which  they  state  that  tbey  are 
advised  that  the  Secretary  of  War  has  ample  power  to  do  this  without 
further  legislation.  ^ 

This  petition  was  forwarded  to  the  Secretary  of  War  under  date  of 
August  7,  1872,  by  Grant  &  Smith,  attorneys,  Davenport,  Iowa. 

Also,  as  extract  from  a  letter  from  William  Allen  to  the  Secretary  of 
War,  dated  August  9, 1872,  as  follows : 

I  merely  wish  to  say  to  yon  and  the  President  that  there  is  great  and  iDcreasing  dis 
satisfaction  among  the  people  of  Davenport  and  Rock  IsIaDd  at  the  delay  in  openiDg 
to  the  public  the  Govdriiment  bridge  between  the  two  cities.  It  has  been  completed 
some  three  or  four  months,  and  no  one  is  permitted  to  nse  it  without  a  pass  from  the 
commanding  officer. 

On  the  1st  of  October,  1872, 1  reported  to  the  Chief  of  Ordnance  on 
these  papers  as  follows : 

The  papers  referred  to  me  by  you  on  the  27th  of  September  for  report  are  respect- 
fully returned  herewith. 

Respecting  the  building  of  the  avenue  to  connect  the  two  bridges  which  coooect 
this  arsenal  with  the  cities  of  Kock  Island  and  Davenport,  I  have  to  state  that  work 
upon  the  same  has  progressed  as  rapidly  as  ecouomy  would  permit.  Funds  were  not 
available  till  the  latter  part  of  July,  and  some  time  was  required  for  the  work. 

The  avenue  is  1,130  feet  long,  GO  feet  wide,  and  is  being  paved  with  10  inches  of 
finely-broken  rock,  and  is  to  be  covered  with  gravel.  Some  of  the  excavation  for  grad- 
ing had  to  be  made  through  rock. 

It  was  necessary  that  the  avenue  should  be  built  in  a  substantial  manner.  Delays 
have  been  caused  by  temporary  buildings,  used  by  the  Engineer  Department,  standiog 
in  the  way,  which  I  could  not  remove,  and  in  obtaining  such  a  construction  of  the 
arsenal  approach  to  the  bridge  as  would  x>«rmit  a  connection  of  the  arsenal  avenues 
therewith.  Other  means  of  crossing  the  arsenal  from  one  bridge  to  the  other  have 
been  provided  in  the  mean  time,  and  I  have  seen  no  reason  for  hastening  the  work 
more  than  has  been  done. 

The  difficulty  in  obtaining  laborer)  has,  at  times,  required  that  all  my  force  should 
be  employed  upon  other  much  more  important  work. 

If  it  is  necessary,  I  can  complete  the  building  of  the  avenue  in  two  weeks. 

Respectiug  the  propriety  of  **  opening  the  bridge  to  the  public,''  as  requested  by  the 
common  council  of  Davenport,  I  have  to  report  as  follows : 

By  *^  opening  the  bridge  to  the  public ''  is  meant  that  the  bridge  connecting  the 
arsenal  with  the  city  of  Davenport,  and  the  bridge  connecting  the  arsenal  with  Koek 
Island,  and  the  avenue  across  the  arsenal,  shall  be  made  a  pubuc  highway.  It  is  true, 
as  is  claimed,  that  this  would  be  a  convenience,  and  directly  a  benefit  to  the  two 
cities,  but  to  do  so  without  any  limitation  or  restriction,  I  believe,  would  be  impolitic 
and  wrong,  because  it  would  injure  somewhat  the  interests  of  the  Government,  and, 
in  that  way,  indirectly  the  interests  of  the  towna,  which  are  greatly  interested  in  the 
carrying  out  the  plans  of  the  Government  at  this  arsenal. 

Some  of  the  objections  to  making  this  bridge  a  highway  are  as  follows : 

The  acts  of  Congress  authorizing  the  building  of  the  bridges,  and  making  appropri- 
ations therefor,  state  that  the  bridges  are  to  be  for  the  transaction  of  the  Government 
business  at  this  arsenal.  It  does  not  appear  from  the  several  acts  that  the  bridges 
were  intended  for  any  other  purpose,  or  for  a  public  highway,  as  is  claimed  in  the  peti- 
tion of  the  common  council  of  Davenport.  I  should  therefore  think  that  authority 
for  making  the  bridges  a  public  highway  would  have  to  be  obtained  ^m  CongresSt 
especially  if  such  use  of  the  bridges  should  interfere  with  their  use  for  the  pnrposet 
for  which  they  were  intended. 

Respecting  a  greater  freedom  in  the  use  of  the  arsenal  bridges  and  avenues  as  a 
means  of  transit  between  Rock  Island  and  Davenport,  I  will  state  that  I  believe  that^ 
by  meeting  the  city  councils  and  citizens  of  the  towns  and  explaining  the  subjects  dis- 
cussed in  this  report  to  them,  such  arrangements  can  be  made  S>r  the  use  of  the 
bridges  as  will  be  not  only  satisfactory  to  people  desiring  to  use  the  bridges,  but  safe 
to  the  interests  of  the  Government.  It  has  been  my  intentiou  to  try  to  do  this  as  sooa 
as  the  bridge  to  Davenport  should  be  turned  over  to  the  Ordnance  Department.  This 
bridge,  although  built  for  this  arsenal,  and,  as  stated  in  one  of  the  inclosed  letters, 
completed  some  time  ago,  has  not  yet  been  turned  over  to  the  arsenal. 

It  has  not,  therefore,  been  in  my  power  to  take  any  action  or  make  recommendations 
respecting  the  uses  made  of  the  bridge. 

I  believe  a  principal  cause  of  dissatisfaction  and  complaint  respecting  the  bridge  has 
been  that  persons  holding  permanent  permits  to  visit  the  arsenal  by  any  bridge  or 
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y  could  not  do  so  nntil  they  had  procared  another  permit  to  cross  over  this  partic- 
r  bridge. 

believe  it  to  be  of  the  very  highest  importance  that  the  plans  of  the  Government 
this  arsenal  should  be  maintained.  Much  lefj^slation,  expense,  and  work  have  novr 
n  incurred,  all  tending  to  the  carrying  oat  of  a  great  plan. 

f  rights  already  established  are  ^i^iveu  away  piecemeal,  becanse  they  appear  not  to 
of  vital  importance,  the  plans  will  he  interfered  with  and  injured  greatlyj  and  the 
at  work  attempted  will  be,  in  a  measure,  a  failure. 

have  bad  no  object  in  writing  this  report  except  to  defend  the  interests  of  the 
L|:-ed  States,  and  will  certainly,  at  all  times,  do  all  in  my  power  to  benefit  the  com- 
nity  surrounding  the  arsenal. 

Dn  the  27tb  of  September,  1872,  the  Chief  of  Engineers  wrote  to 
1.  J.  N.  Macomb,  (then  in  charge  of  the  constraction  of  the  bridge 
tween  the  island  and  Davenport,)  and  stated  that  the  Secretary  of 
ar  bad  informed  him  that  the  arsenal  avenae  between  the  two  bridges 
lald  be  completed  at  an  early  day,  and  asked  if  the  bridge  (the  bridge 
Davenport)  conld  not  be  opened  for  nse  at  the  same  time. 
On  the  5th  of  October,  1872,  Colonel  Macomb  referred  this  communi- 
tion  to  me,  with  an  indorsement  stating  that  he  thought  the  following 
oold  be  excluded  from  passing  over  the  bridge : 

flay,  cattle,  barrel-wagons  with  racks,  barrels  of  gnnpower  and  other  explosives, 
d  SQch  other  things  as  may  be  determined  to  be  objectionable.  Under  the  circnm- 
kDoee  he  is  of  the  opinion  that  the  bridge  could  be  thrown  open,  under  proper  re- 
ictions,  without  detriment  to  the  public  service. 

This  paper  was  returned  by  me  with  the  following  indorsement: 

Sespectfully  returned  to  Colonel  Macomb.  Throwing  the  bridge  to  this  arsenal  and 
e  avennes  across  the  west  end  of  the  arsenal  open  to  the  public,  as  projected  in  the 
:lo6ed  letter,  can  only  mean  making  them  public  highways.  As  the  acts  of  Congress 
thoriziog  the  construction  of  the  bridge  to  Davenport,  and  the  acts  making  appro- 
iations  for  building  the  same,  as  well  as  for  the  other  l)ridge  and  avenue,  state  that 
ey  are  for  the  transaction  of  the  Government  business  of  this  arsenal,  it  would  seem 
at  authority  to  make  them  a  public  highway  should  come  from  Congress.    I  should 

glad,  and  would  do  all  in  my  power  to  relinquish  them  to  the  use  of  the  public  so 
r  as  it  could  be  done  without  injury  to  public  property,  and  without  interfering  with 
e  baainess  for  which  the  bridges  were  built. 

I  wrote  a  long  letter  last  week  to  the  Chief  of  Ordnance  setting  forth  my  views  on 
la  point.  I  suppose  the  letter  has  been  referred  to  the  Secretary  of  War.  I  believe 
I  tne  restrictions  on  the  use  of  the  bridge  that  you  suggest  would  be  absolutely 
tceosaiT,  but  I  also  think  that  others  would  be  absolutely  necessary  for  the  protec- 
in  of  the  property  and  interests  of  the  Government.    If  necessary,  I  could  push  the 

enue  across  the  arsenal  to  completion  in  two  weeks.  Until  it  is  completed  it  could 
»t  be  used. 

About  the  18th  of  November,  1872,  the  ice-blockade  in  the  river  began 
id  the  ferry  could  not  be  used.  As  usual  at  this  season  of  the  year^ 
lere  oonld  then  be  no  traffic  across  the  river,  except  by  the  railroad, 
Qtil  the  ice  should  be  strong  enough  to  bear  crossing  on  it.  I  believed 
lat  authority  for  the  public  to  use  the  bridges  would  be  granted  very 
)OD,  and  as  the  accommodation  would  be  so  great  while  the  ferry  was 
ot  running,  I  conferred  with  Colonel  Macomb,  then  in  charge  of  the 
ridge  between  Davenport  and  the  island,  on  the  subject,  and  he  con- 
mted  to  open  that  bridge  for  use.  I  then,  on  the  19th,  opened  for  use 
y  the  public  the  Rock  Island  wagon-bridge  and  the  avenue  across  the 
land. 

On  the  25th  of  November  the  following  telegrams  were  received  and 
mt:» 

*  At  this  time  the  present  Chief  of  Ordnance,  General  S.  V.  Ben^t,  was  principal 
isistant  to  the  Chief  of  Ordnance  and  in  charge  of  the  Ordnance  Office,  and  the  action 
idicated  in  the  telegrams  was  taken  by  him.  The  Chief  of  Ordnance,  General  Dyer, 
id  been  ill  and  absent  from  the  office  nearly  two  years. 
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The  Chief  of  Ordnance  to  Captain  Flagler, 

Throw  open  at  once  to  public  travel  the  roadway  across  the  island  and  the  bridge 
to  Rock  Island  during  continuance  of  ice-blockade,  under  such  regulatioQS  as  are 
necessary  tor  the  protection  of  public  interests. 

Captain  Flagler  to  th^  Chief  of  Ordnance. 

Telegram  respecting  bridge  received. 

I  opened  the  bridge  and  road,  under  restrictions  imposed  by  your  telegram,  exeept- 
ing  heavy  loads,  on  the  19th  instant. 

Under  date  of  November  30, 1872,  the  Chief  of  Ordnance  telegraphed 
as  follows : 

Telegram  received.  The  Secretary  of  War  approves  your  action,  and  directs  that 
the  road  and  bridge  to  Rock  Island  be  kept  open  to  travel,  except  for  live-stock,  bay, 
straw,  and  so ch  wide  loads  as  cannot  pass  on  new  bridge,  without  reference  to  ice- 
blockade.  Every  accommodation  that  will  not  prejudice  public  interests  to  be  giveD, 
night  and  day. 

From  the  above  date,  ^November  30,  1872,  to  the  present  time,  the 
bridges  have  been  open  to  the  pablic,  except  for  driving  live-stock  and 
hauling  certain  wide  loads  and  combustible  materials;  and  excepting, 
also,  from  a  subsequent  date,  the  hauling  of  certain  railroad-freights. 

In  March,  1873, 1  received  instructions  from  the  Chief  of  Ordnance  to 
prepare,  and  send  to  him  for  action,  such  regulations  for  the  use  of  the 
bridges  by  the  public  as  were  deemed  necessary. 

A  list  of  regulations  was  prepared  and  sent,  and,  with  one  or  two  addi- 
tional regulations  added  by  the  Chief  of  Ordnance,  were  subsequently 
approved  by  the  Secretary  of  War. 

These  regulations  are  as  follows : 

1.  The  jurisdiction  of  the  United  States  extends  over  the  bridges  and  island  itom 
shore  to  shore,  and  all  travel  and  traffic  over  the  same  must  be  subordinate  to  the 
rights  of  the  United  States. 

2.  Loads  of  hay,  straw,  or  other  material  of  such  a  bulk  as  to  interfere  with  the  pas- 
sage of  other  vehicles  or  pedestrians  in  any  way,  or  wbich  might  injure  the  super- 
structure, will  not  be  allowed  to  enter  upon  or  cross  the  bridge  at  any  time. 

3.  Droves  of  live-stock  will  not  be  allowed  to  enter  upon  the  bridge. 

4.  Explosives  and  other  articles  wbich  might  injure  the  bridge,  persons,  vehicles, 
or  traffic  shall  not  be  brought  upon  or  taken  across  the  bridge,  except  in  the  service  of 
the  United  States. 

5.  No  processions,  except  funerals,  nor  military  organizations  of  any  kind  shall  be 
allowed  to  come  upon  or  cross  the  bridge,  except  by  previous  special  consent  of  the 
commanding  officer  of  the  Rock  Island  arsenal,  and  any  body  of  men  in  crossing  will 
invariably  break  step. 

6.  Crowds  of  people  are  prohibited  from  collecting  on  the  bridges. 

7.  No  person  is  allowed  to  fish  from  the  bridges. 

8.  No  person,  except  officers  and  guards  in  discharge  of  their  duty,  are  allowed  to 
obstruct  or  in  any  way  interfere  with  the  passage  of  persons  or  vehicles  over  the 
bridges. 

9.  No  persons,  except  officers  and  guards  in  the  performance  of  their  duty,  are  al- 
lowed to  discharge  fire-arms  from  the  bridges. 

10.  All  drunken  and  disorderly  persons  and  loiterers  shall  be  kept  off  the  bridges. 

11.  No  person  is  allowed  to  drive,  ride,  or  lead  any  animal  faster  than  a  walk  while 
on  the  bridges. 

12.  Any  person  who  shall  by  carelessness  cause  any  defacement  or  injury  to  the 
bridges  shall  thereafter  be  excluded  from  the  use  of  the  same ;  and  any  person  who 
shallmalictonsly  cause  any  such  defacement  or  injury  shall,  in  addition,  bie  panished 
to  the  extent  of  the  law. 

13.  No  interference  with  or  obstruction  of  workmen  on  the  bridges  will  be  permitted, 
and  any  person  who  shall  assault,  resist,  or  abuse  the  guards  on  the  bridges  for  or 
while  in  the  discharge  of  their  duty,  beside  being  punished  to  the  extent  of  the  law, 
shall  thereafter  be  excluded  from  the  bridges. 

14.  The  nse  of  the  bridges  by  the  public  mav  be  temporarily  restricted  or  suspended 
at  any  time  by  the  commanding  officer  of  Rock  Island  arsenal  when  necessary  repaid 
or  the  interests  of  the  public  service  may  demand  it. 
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15.  The  commandiDg  officer  of  Rock  Island  arsenal  shall  enforce  these  regnlations 
at  all  times,  and  is  empowered  to  exclude  from  the  use  of  the  bridges  at  his  discretion 
all  persons  who  shall  violate  any  of  them. 

16.  Persons  who  shall  commit  crimes  on  the  bridges  or  on  the  arsenal-gronnds,  or 
acts  in  violation  of  the  necessary  regulations  of  the  post,  will  be  arreste<l  and  confined 
in  the  arsenal  gnard-house  until  they  shall  be  properly  discharged  or  delivered  into 
the  custody  of  the  officers  of  the  civil  law. 

The  following  remarks  are  taken  from  a  great  deal  of  correspondence 
on  subjects  relating  to  the  bridge,  and  give  my  present  views,  gained  by 
experience,  respecting  it.  The  wagon-way  on  the  bridge  to  Davenport 
is  1,540  feet  long,  rather  narrow  for  a  double  road,  (16^  feet  in  the  clear,) 
obstructed  by  a  draw,  necessitating  detentions  and  crowding  of  vehicles. 

It  is  not  well  adapted  for  use  as  a  general  highway.  In  its  general 
use  by  the  public,  I  believed  that  certain  vehicles  and  loads  that  would 
endanger  the  safety  of  vehicles  or  frighten  animals  would  have  to  be 
prohibited  from  crossing,  and  recommended  this.  Certainly,  loads  of 
hay  and  straw,  loads  too  wide,  and  driven  livestock,  would  have  to  be 
kept  off. 

The  question  of  government  or  of  police  regulations  on  the  bridge  was 
one  respecting  which  I  had  most  anxiety.  It  has  been  less  troublesome 
than  I  anticipated ;  still  it  must  always  be  a  source  of  much  trouble, 
and  of  some  responsibility  to  the  commanding  officer  of  the  arsenal. 
Upon  first  thought  this  will  not  appear,  but  it  should  be  remembered 
that,  generally,  bridges  are  under  the  control  of  municipal,  town,  or 
coonty  authorities.  In  such  cases,  ordinances  to  regulate  details  exactly 
applicable  to  them  are  passed  and  become  laws.  For  any  violation  of 
the  law,  offenders  can  be  taken  at  once  before  a  justice  and  fined. 

This  is  simple,  easy,  effective,  and  satisfactory.  On  the  Government 
bridges  and  arsenal-grounds  nothing  of  the  kind  is  practicable.  The 
only  laws  in  force  are  the  laws  of  the  United  States,  and  these  take  no 
cognizance  of  disorderly  conduct,  drunkenness,  resisting  the  guards, 
committing  nuisance,  fast  driving,  &c.  There  is,  then,  no  means  of 
government  left,  except  force,  which  is  very  disagreeable  and  ineffective, 
involves  serious  responsibility,  and  provokes  hatred  and  dissatisfaction. 
It  should  be  remembered  that  the  route  across  the  bridges  and  arsenal 
is  more  than  half  a  mile  long,  part  of  the  way  through  the  long,  narrow 
bridge  described,  with  a  draw,  and  a  much-used  railroad  overhead,  and 
the  rest  of  the  way  close  beside  the  railroad  and  along  a  narrow  cause- 
way to  and  across  another  bridge,  with  railroad-crossings  on  the  bridge- 
approaches.  All  this  route  is  filled  with  the  busy  traffic  between  two 
large  and  growing  cities.  It  is  certainly  troublesome  to  maintain  such 
order  as  will  insure  safety  and  comfort. 

Space  has  been  given  to  this  subject,  because  I  believe  the  matter 
should  be  laid  before  Congress,  and  must  be  eventually,  and  some  action 
obtained  insuring  to  the  public  the  right  to  use  the  bridge,  stating  to 
what  extent  it  may  be  used,  making  some  more  permanent  provision  for 
its  care,  preservation,  and  repair  than  uncertain  annual  appropriations 
by  Congress,  and  giving  the  force  of  law  to  necessary  regulations  for 
maintaining  order  and  prescribing  the  method  of  enforcing  them.  It  is 
but  fair  that  the  commanding  officer  of  the  arsenal  should  be  relieved 
from  the  responsibility  of  the  present  state  of  affairs. 

A  question  has  arisen  involving  the  jurisdiction  of  the  United  States 
over  the  part  of  the  bridge  between  the  middle  of  the  main  channel 
and  the  Davenport  shore,  which  has  not  been  satisfactorily  settled,  and 
another  case  involving  the  right  of  the  United  States  to  occupy  and 
hold  the  Davenport  approach  to  the  bridge.  Both  of  these  are  suffi- 
ciently described  in  the  papers  pertaining  to  them,  which  will  be  quoted 
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further  od  in  this  chapter,  but  being  pertinent  to  the  subject  are  me 
tioned  here. 

After  the  bridge  had  been  opened  for  the  use  of  the  public,  in  M^  j 
1873,  the  ferry  company,  heretofore  referred  to,  made  application  for 
relief  from  the  injury  done  them  by  the  United  States,  and  the  folio tf- 
iug  correspondence  occurred : 

On  the  10th  of  May,  1873,  Messrs.  Spencer  &  Robinson,  of  Rock  Isl- 
and, addressed  the  Secretary  of  War  as  follows : 

We  would  reepectfully  represent  that  we  are  the  proprietors  and  owners  of  the  ferry 
between  Rock  Island,  111.,  and  Davenport,  Iowa;  that  we  received  oar  franchise  oa 
the  Illinois  side  by  charter  from  the  State  of  Illinois  granting  us  the  ejtcltmve  right  ia 
transport  passengers  and  teams  from  the  city  of  Rock  Island  to  Davenport  until  tbe 
year  1881.  On  the  Iowa  side  we  are  the  riparian  owners  of  two  miles  of  river  front, 
as  will  be  more  fully  explained  by  a  letter  from  Judge  Grant  inclosed  herein;  ana 
have  a  license  from  the  county  court  of  Scott  County,  Iowa,  granting  us  the  exclmm 
right  to  transport  passengers  and  teams,  &c.,  from  the  city  of  Davenport  to  Rock  Island, 
and  have  filed  our  bonds,  with  approved  security,  to  keep  on  hand  at  all  times  during 
the  day  good  and  sufficient  boats,  well  manned,  for  the  safe  and  convenient  passage 
of  all  persons,  teams,  &o.,  that  may  desire  to  cross  the  river  at  this  point. 

Under  the  present  regulations  of  the  Ordnance  Department,  opening  the  bridge  free 
to  the  public,  excluding  only  loads  of  hay,  straw,  combustible  material,  and  stock,  the 
ferry  is  compelled  to  run  for  the  accommodation  of  the  public  at  a  loss,  the  receipta 
not  being  equal  to  the  running  expenses. 

Omnibuses  and  hackney-coaches  are  carrying  passengers  in  competition  with  the 
ferry,  which  under  the  laws  of  Illinois  and  Iowa  they  could  not  do,  except  by  exprees 
permission  of  the  Ordnance  Department  to  cross  the  bridge.  A  large  ms^ority  of  the 
footmen  cross  on  the  ferry,  but  they,  with  such  loads  as  are  inhibited  from  crossing  the 
bridge,  and  stock,  are  not  sufficient  to  compensate  for  running  the  ferry.  We  there- 
fore submit  the  question  to  your  careful  consideration,  and  respectfully  ask  that  you 
cause  the  bridge  regulations  to  be  so  modified  as  to  permit  any  and  everything  to  cross, 
and  relieve  the  ferry  from  duty,  or  that  you  so  restrict  the  crossing  on  the  bridge  that 
a  reasonable  support  may  be  left  for  the  ferry. 

The  letter  of  Judge  Grant  to  Messrs.  Spencer  &  Robinson : 

In  reply  to  your  inquiry  I  think  the  United  States  has  committed  a  great  injustice 
to  the  ferry  company  by  the  manner  and  extent  in  which  the  bridge  across  the  island 
is  opened  to  the  public  use.  The  regulations  exclude  only  hay  and  straw  teams  and 
stock  from  its  use,  and  the  ferry  company  is  thus  compelled  to  keep  their  boats  ran* 
uing  to  accommodate  this  small  part  of  the  business,  and  it  must  be  done  at  a  loss. 

There  ought  to  be  some  remedy  for  this;  either  allow  everything  to  go  over  the 
bridge  or  exclude  enough  to  pay  the  ferry  company  for  accommodating  the  public. 

In  the  early  history  of  the  ferry  company,  the  Territory  of  Wisconsin  granted  to  the 
then  owner,  A.  Le  Claire,  before  any  town  was  laid  out,  the  exclusive  right  of  the  river- 
bank  where  the  bridge  stands  on  the  Iowa  side  in  fee-simple,  and  this  ri^t  in  fee-simple 
was  sold  by  Le  Claire  as  early  as  1835  to  John  Wilson,  and  it  has  continued  ftom  tbit 
time  until  now  in  the  possession  of  Wilson's  heirs  and  assignees,  the  present  owners' 
The  United  States  has  made  no  compensation  for  this  right.  It  had  parted  with  tbe 
riparian  right  in  1833  by  grant  to  Le  Claire,  and  the  owners  have  never  been  paid  for 
this  right  by  the  United  States,  and  their  right  to  oompensatiou  in  some  form  is  emi- 
nently just. 

On  May  15, 1873,  the  Chief  of  Ordnance  referred  the  letter  of  Spencer 
&  Eobinson  and  inclosure  to  me  for  report. 

On  May  19, 1873, 1  returned  to  the  Chief  of  Ordnance  the  foregoing 
papers,  with  the  following  report : 

I  have  the  honor  to  return  herewith  Messrs.  Spencer  &  Robinson's  letter,  with 
inclosed  letter  respecting  the  Rock  Island  bridge. 

I  believe  all  the  statements  made  in  these  letters  to  be  true.    The  important  state- 
ment to  the  United  States  is,  however,  that  the  cost  of  running  the  ferry  is  lees  than 
the  receipts  of  the  company,  which  indicates  that  the  ferry  may  be  closed.    The  diffi-^ 
culties  encountered  by  the  company  were  foreseen  and  fuUy  discussed  in  my  report  on 
this  subject  made  to  you  October  1, 1872. 

It  is  impossible  that  wide  loads  and  live-stock  should  be  allowed  to  cross  the  bridge. 
The  necessity  for  excluding  wide  loads  is  apparent.  The  necessity  for  excluding  live- 
stock is  equally  great,  though  not  so  apparent.  Live-stock  is  not  excluded  only 
because  it  injures  the  bridge.    A  consideration  of  the  length  and  narrowness  of  the 
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to  Davenport  will  show  that  live-stock  cannot  be  admitted  to  the  bridge  with 
to  vehicles.  The  danger  would  be  less  on  Fort  Armstrong  avenne  and  the 
to  Rock  Island,  bnt  much  greater  on  the  long  causeway  leading  from  the  island 
latter  bridge,  where  the  cars  on  the  near  and  elevated  railroad-track  frighten 
),  and  the  danger  of  going  over  the  banks  is  imminent.  It  is  not  proper  to 
r  the  propriety  of  closing  the  bridge  to  other  traffic  while  live-stock  crosses, 
),  on  account  of  the  great  distance,  a  small  drove  of  say  a  dozen  might  get  over 
iDates,  and  a  drove  of  50,  if  interfered  with  by  the  draw,  would  require  proba- 
r  an  hour,  and  this  closing  might  occur  several  times  a  day.  Therefore,  it  is 
er  and  impracticable  that  wide  loads  and  live-stock  should  cross  on  the  bridges; 
this  account  the  maintenance  of  the  ferry  is  of  importance  to  the  Government; 
lout  it  no  crossing  is  provided  for  this  class  of  traffic,  and  we  would  be  harassed 
ications  to  admit  such  traffic,  and  condemned  for  not  admitting  it,  when  the 
r  of  the  bridge  has  broken  up  the  ferry  and  prevented  it  from  crossing  else- 
The  maintenance  of  the  ferry  is  important  to  the  cities  for  this  reason  and 
era.  If  it  is  determined  to  restrict  in  any  way  traffic  across  the  bridges,  I 
(K>nimend  that  the  restrictions  apply  to  the  running  of  hacks  and  omnibuses 
-ying  passengers,  and  the  hauling  of  freights  between  railroad-lines.  Such  a 
ion  would  bear  hardly  on  none,  and  would,  I  believe,  leave  to  the  ferry 
business  to  support  it.  Respecting  the  use  of  the  wagon-bridge  for  carrying 
1- freights,  I  have  to  state  that  a  great  advantage  to  the  United  States  in  build- 
bridge  was  that  it  provided  a  bridge-crossing  to  all  railroads,  and  thereby  a 
t^ion  between  the  arsenal  railroad  and  all  the  railroads  that  cross  the  bridges. 
ving  the. railroad  companies  to  haul  their  freights  over  the  wagon-bridges  tends 
ent  them  from  paying  for  their  right  of  way  over  the  railroad-bridges,  and  thus 
to  connect  with  them,  and  must  pay  from  $2  to  |7  per  car-load  extra  freight 
freights  that  come  by  any  line  except  the  Chicago,  Rock  Island  and  Pacific. 

May  26,  1873,  the  Chief  of  Ordnance  returned  to  the  Secretary 
^r  all  the  foregoing  papers,  and  recommended  that  for  the  reasons 
1  the  bridge  regulations  be  so  modified  as  to  prohibit  railroad- 
it  from  being  hauled  over  the  wagon-road  of  the  bridge. 
8  was  approved  by  the  Secretary  of  War,  and  the  Chief  of  Ord- 
I  then  returned  the  papers  to  the  commanding  officer  of  the  arsenal 
is  information,  and  for  the  modification  of  the  regulations  as 
;ed. 

the  18th  of  June,  1873, 1  returned  the  papers  with  proposed  modi- 
ins  of  bridge  regulations,  and  stated  that  the  railroad  companies 
ck  Island  and  Davenport  had  been  notified  of  the  order. 

THE  PROPOSED  MODIFICATION  OF  BRIDGE-REGULATIONS. 

road-freights,  including  freights  shipped  to  and  from  points  in  Iowa  over  rail- 
n  Illinois,  and  freights  shipped  to  and  from  points  in  Illinois  over  railroads  in 
ire  not  to  be  hanled  over  the  wagon-roads  of  the  bridges  nnless  these  freights 
the  arsenal  or  the  United  States. 

the  23d  of  June,  the  Chief  of  Ordnance  notified  me  that  the  pro- 
modification  of  bridge  regulations  had  been  approved  by  the  Hon. 
tary  of  War. 

the  3d  of  December,  1873,  William  B.  Hamilton,  president  Peoria 
lock  Island  Railroad  Company,  wrote  to  me  and  requested  a  copy 
lers  of  the  Secretary  of  War  excluding  railroad  freights  from  ttie 
e,  and  said  he  thought  the  order  bore  heavily  and  unjustly  on  the 

reply  to  the  above  letter,  under  date  of  December  6, 1873, 1  wrote 
lows  to  Mr.  Hamilton  : 

{re  the  honor  to  acknowledge  the  receipt  of  yonr  letter  of  the  3d  instant.    The 

tion  of  the  War  Department  referred  to  is  as  follows : 

ilroad  freightAy  including  freights  shipped  to  and  firom  points  in  Iowa  over 

ds  in  Ulinois,  and  freights  shipped  to  and  from  points  in  Illinois  over  railroads 

a  are  not  to  be  banled  over  wagon-roads  of  the  bridges  unless  these  freights  are 

t  arsenal  or  the  United  States.'' 

reasons  for  making  this  regnlation  are  as  follows:   The  United  States  has 


288         REPORT  OF  THE  CHIEF  OF  ORDNANCE, 

expended  about  one  million  dollars  in  constractinfi^  the  bridj^es.  The  object  of{ihe 
expenditure  was  mainly  to  provide  a  railroad-crossing  for  all  railroads,  and  thereby 
connect  the  arsenal  railroad  with  all  the  roads,  and  the  acts  of  Congress  creating  the 
bridge  were  framed  especially  to  efifect  this — that  is,  to  provide  that  all  railroads  may 
cross  the  bridge  by  the  payment  of  a  sum  of  money.  Without  this  arrangement,  to 
give  us  the  use  of  all  transportation-lines,  it  would  be  almost  impossible  for  this  arse- 
nal to  transact  its  business  in  time  of  war,  or  when  running  to  its  full  capacity.  Even 
now,  with  our  limited  business,  I  sufifer  severely  from  the  monopoly  one  road  has  of 
our  transportation.  It  is  not  easy  for  me  to  make  a  stone  contract  with  a  qnarry  off 
the  line  of  one  road.  By  constructing  a  free  wagon-bridge  and  opening  it  to  the  rail- 
roads for  the  transportation  of  their  freight,  the  Government  would  itself  remove  or 
diminish  the  necessity  to  the  railroad  companies  for  their  acquiring  a  right  of  way 
over  the  bridge,  and  the  Government  would  thereby  deliberately  defeat  its  own  im- 
portant object  to  its  own  great  injury.  In  this  respect  I  think  the  interests  of  the 
Government  and  of  your  company  are  identical;  that  is,  that  you  should  acquire  the 
right  of  way  over  the  bridge.  Certainly,  by  constructing  a  wagon-bridge  for  its  own 
uses,  and  declining  to  allow  its  free  use  by  the  railroads,  the  Government  has  worked 
no  harm  to  the  railroads,  and  leaves  them  in  the  same  condition  that  they  were  in  be- 
fore. At  the  same  time  it  is  my  personal  wish  to  do  anything  in  my  power  for  yoar 
road,  not  merely  because  it  would  give  me  pleasure,  but  because  your  road  is  an  im- 
portant one  to  the  interests  of  this  arsenal,  and  yon  may  be  sure  that  this  will  always 
be  done. 

From  the  first  this  rule  has  caused  some  trouble.  Some  parties  have 
always  tried  to  avoid  the  rule,  and  would  unload  cars  on  either  side  of 
the  river,  and  wagon  freights  over  to  avoid  paying  freight-charges 
across  the  bridge.  The  railroad  companies  who  have  not  purchased  a 
right  of  way  across  the  bridge  have  been  taking  a  considerable  portion 
of  their  freights  across  by  the  ferry  rather  thaii  pay  car-toll  across  the 
bridge.  During  the  ice-blockade  in  the  fall  and  spring,  when  they  could 
cross  neither  by  ferry  nor  on  the  ice,  they  have  been  urgent  to  haul 
freights  via  the  wagon-road  on  the  bridges,  and  have  sometimes  done 
so. 

Parties  in  Davenport  have  generally  gone  to  the  coal-yards  in  Rock 
Island  to  purchase  coal,  and  have  wagoned  it  across  the  bridge.  This 
finally  led  to  the  general  shipment  of  coal  to  Bock  Island  by  rail  and  its 
transshipment  by  wagons  across  the  wagon-road  on  the  Government 
bridges.  The  railroad  company  complained,  and  some  coal-dealers 
claimed  that  the  use  of  the  bridge  by  others  interfered  with  their  busi- 
ness, and  it  was  stopped. 

These  conflicting  interests  respecting  the  use  of  the  bridge  make  it  a 
i^ource  of  annoyance,  and  require  the  commanding  officer  of  the  arsenal 
to  assume  an  unpleasant  responsibility. 

The  following  act  of  Congress  and  papers  relating  thereto  have  a  direct 
bearing  upon  much  of  the  foregoing  matter : 

In  1872  Congress  passed  an  act  to  grant  a  right  of  way  to  the  Daven- 
port and  Saint  Paul  Railroad  Company  across  the  bridge  between  the 
island  and  Davenport  and  the  right  to  build  another  bridge  from  the 
island  to  Rock  Island  City. 

The  proposed  site  of  the  new  bridge  and  line  of  railroad  on  the  island 
are  shown  on  the  map  on  Plate  VI. 

The  bridge  has  never  been  built ;  but  the  papers  in  the  case  are  inter- 
esting, because  they  involve  the  question  of  the  right  of  the  United 
States  to  grant  a  right  of  way  to  railroad  companies  across  the  whole, 
of  the  Rock  Island  bridge,  and  the  important  interest  that  the  United 
States  has  in  the  matter,  mentioned  in  another  place  in  this  chapter. 

On  the  16th  of  March,  1872,  the  Chief  of  Ordance  referred  to  me  for 
remarks  the  following  communication  from  George  H.  Parker,  a  director 
of  the  Davenport  and  Saint  Paul  Railroad  Company,  to  the  Secretary 
of  War : 

The  Dave  iport  and  Saint  Paul  Ranroad  Company,  one  of  the  western  conneotioni 
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^•f  the  Pennsylvania  Central  Railroad,  now  bailt,  and  occupying  110  miles  northwest 
Ax>ni  here,  with  eastern  connection  via  Peoria,  has  already  or  soon  will  make  a  formal 
application  for  a  joint  use  of  the  Government  railroad-bridp^e  and  right  of  way  across 
the  lower  end  of  th<^  island,  below  the  present  contemplated  track  of  the  Chicago,  Rock 
Island  and  Pacific  Railroad,  diverging  from  that  track  a  short  distance  ea^t  of  the 
'West  bank  of  Rock  Island,  and  rnnning  sonthwesterly,  crossing  the  slough  about  200 
feet  below  the  wngon-hridge  to  the  island,  and  thus  connecting  with  their  eastern 
ally.  I  write  at  the  request  of  Hon.  (Jeorge  H.  French,  president,  being  a  director 
and  one  of  the  executive  committee  of  the  Davenport  and  Saint  Paul  Railroad  myself. 
Wo  think  that  we  can  show  conclusively  that  the  interests  of  the  Government  will  not 
!>«  prejudiced  by  such  a  grant.  If  there  has  been  any  act'.on  had  by  you  or  your  De- 
partment touching  this  matter,  and  of  such  a  character  as  to  affect  the  plans  of  the 
company  as  bertiin  detailed,  I  should  be  pleased  to  hear  from  you  on  the  subject. 

Tbis  paper  was  returnetl  with  the  iollowiug  indorsement : 

Respectfully  returned    to  the  Chief   of  Ordnance.    The  right   of  way  over  the 
Hock  Island  biidge  asked  fur  in  this  letter  is  already  guaranteed  by  the  several  acts  of 
Con.urt»ss  authorizing  the  construction  of  the  bridge,  and  also  by  a  guarantee  given 
l»y  the  Chicago.  Rock  Island  and  Pacific  Railroad  Company,  (see pages 253 and  254  report 
of  Chief  of  Engineers,  1870.)    Permission  to  construct  a  new  bridge  from  the  arsenal  on 
Rock  Island  to  the  Illinois  shore  and  also  a  track  on  the  island  of  Rock  Isl&nd  would 
defeat  the  principal  advantage  maintained  for  the  United  States  in  all  legislation 
toachiog  the  Rock  Island  bridge.    Great  trouble  and  a  large  expenditure  of  money 
have  been  incurred  by  the  United  States  to  provide  a  bridge  at  Rock  Island.    This 
bridge  was  intended  to  carry  all  railroads  desiring  to  cross  the  river  at  that  point,  and 
thus  prevent  the  building  of  more  bridges  to  the  island  and  tracks  across  it.     It  is 
very  iujivortant  to  the  interests  of  the  United  States  that  this  point  should  be  main- 
tained.    1  am  aware  that  on  account  of  a  claimed  uncertainty  in  the  acts  above  referred 
to.  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company  claims  to  own  and  control 
that  part  of  the  Rock  Island  bridge  which  is  between  the  island  and  the  Illinois  shore, 
and  also  the  track  across  the  island  ;  also,  that  making  this  claim,  the  same  company 
now  refuses  to  permit  the  other  railroad  company  (the  Davenport  and  St.  Paul)  to  cross 
over  the  part  of  the  bridge  they  claim  to  own.     The  Davenport  and  St.  Paul  Railroad 
Company  therefore  seeks  lor  permission  to  build  a  new  bridge  to  and  a  track  across  the 
island. 

A  bill  (H.  R.  1672)  granting  this  privilege  parsed  the  House  of  Representatives  on 
13th  inst.  It  is  desired  that  this  bill  should  be  submitted  to  the  War  Department 
before  being  acted  on  in  the  Senate. 

In  considering  this  bill  I  think  it  very  important  that  it  should  be  permanently 
settled  now  whether  the  United  States  owns  the  whole  bridge,  and  whether  the  War 
Department  has  now  authority  to  grant  a  right  of  way  to  the  Davenport  and  St.  Paul 
Railroad  Company  over  the  whole  Rock  Island  bridge  from  the  Illinois  to  the  Iowa 
shore. 

It  is  my  own  opinion  that  the  several  acts  of  Congress  on  this  subject  certainly 
give  this  authority  to  the  War  Department,  or  to  the  United  States,  and  it  is  evident 
that  snch  was  the  intention  of  Congress.  If  this  is  so,  then  the  bill  now  iq  Congress, 
referred  to  above,  is  an  unnecessary  one  if,  as  I  am  informed  by  t^e  president  of  the 
Davenport  and  St.  Paul  Railroad  Company,  he  would  prefer  a  right  of  way  over  the 
Rock  Island  bridge  (now  nearly  completed)  to  building  a  new  bridge,  on  account  of 
the  delay  and  great  expense  which  must  attend  the  latter  plan. 

This  matter  is  highly  important,  not  so  nmch  from  the  injury  that  this  particular 
•bridge  would  inflict  upon  the  national  armory  and  arsenal  at  Rock  Island,  as  on  ac- 
connt  of  the  following  reasons  : 

The  Davenport  and  St.  Paul  Railroad  Company  have  applied  to  the  Chicago,  Rock 
iMland  and  Pacific  Railroad  Company  for  a  right  of  way  over  the  Rock  Island  bridge,  as 
cooU^niplated  in  the  acts  of  Congress  on  tbis  subject.  This  right  of  way  has  been  re- 
fused, and  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company  state  th'kt  they  can, 
and  will  prevent  the  Davenport  and  St.  Paul  Company  from  running  over  that  p.irt  of 
the  bridge  between  the  island  and  the  Illinois  shore,  and  the  track  across  the  island. 
If,  on  account  of  this  refusal.  Congress  now  passes  a  bill  authorizing  the  building  of  a 
new  bridge  and  track,  it  seems  to  give  up  the  ownership  and  control  of  one  part  of  the 
Rock  Island  bridge,  a  matter  of  the  highest  importance  to  ordnance  interests  at  Rock 
Island,  and  one  upon  which  so  much  legislation  and  money  have  already  been  expended, 
and  thereby  opens  the  door  to  the  building  of  other  railroads  and  bridges  on  and  upon 
the  island,  which  would  be  highly  destructive  to  the  important  plans  of  the  Govern- 
meut  at  that  place.  I  would  respectfully  suggest  that  a  legal  decision  be  obtained  as 
to  whether  sufiicient  authority  to  grant  to  railroads  a  right  of  way  over  the  Rock 
Inland  bridge  is  now  invested  in  the  War  Department  or  in  the  United  States  ;  and  if 
it  i«  not,  then  that  additional  legislation  be  requested  from  Congress  giving  this  au- 
thority. 

19   ORD 
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On  the  18th  of  April,  1872, 1  wrote  to  the  Chief  of  OrclDance  as  fol- 
lows :  » 

After  I  left  the  Ordnance  Office,  on  the  9th  in^t.,  I  went  to  see  the  Attorney-General, 
and  Mr.  McNally  went  with  me.  1  explained  fully  to  the  Attorney-Greneral  my  views 
relative  to  the*  Rock  Island  bridge,  the  objeclions  to  the  patisage  of  the  House  bill 
granting  the  privilege  to  build  a  new  bridge,  and  the  importance  of  having  a  decision 
noiv;  that  the  United  States  does  own  the  whole  Ruck  Island  bridge  and  can  give  a 
right  of  way  over  it  to  all  railroad  companies  that  will  comply  with  the  laws;  and 
that  the  United  States  has  power,  as  contemplated  in  the  laws  of  Congress,  to  contioe 
all  railroads  to  the  Rock  Island  bridge,  and  to  prevent  them  from  branching  out  over 
the  island,  thereby  defeating  the  plans  of  the  Government  at  this  place. 

Mr.  Williams  intimated  that  he  agreed  with  me,  but  said  that  the  Davenport  and 
St.  Paul  Railroad  Company  were  to  come  before  him  in  a  few  days  and  argue  their  case. 
I  requested  Mr.  McNally  to  talk  w  ith  you  about  it,  and  thonght  it  important  that  we 
should  have  an  agent  to  represent  us  at  the  same  time,  and  that  Mr.  De  Caindry  would 
be  a  good  person  to  do  it.  I  have  had  a  long  talk  with  the  president  «f  the  Daven- 
port and  St.  Paul  Railroad  Company  since  I  came  home,  and  his  company  will  make  a 
great  effort  to  get  their  bill  passed. 

If  they  sncceed  it  will  do  us  much  harm,  and  I  think  the  subject  of  importance, 
not  so  much  because  if  the  bill  is  passed  the  United  States  thereby  gives  up  alarjje 
amount  of  property,  as  because  we  thereby  relinquish  what  was  fought  for  so  faith- 
fully through  several  years  of  legislation  and  work  by  the  Rock  Islauu  commissioneR, 
viz,  the  coutineraent  of  all  railroads  to  one  line,  and  the  preservation  of  the  island  for 
the  i)nrp08e8  for  which  it  has  been  set  aside  by  the  United  States.  I  am  perfectly  sat- 
isfied now  that  the  intentiou  of  Congress,  and  of  all  concerned  In  the  framing  of  the 
laws,  was  what  I  stated  it  to  be,  (in  my  indorsement  on  a  letter  from  Mr.  Parker,  attor- 
ney of  the  Davenport  and  St.  Paul  Railroad  Company,  referred  to  you  by  the  SecreUry 
of  War,  and  by  you  referred  to  me  while  I  was  in  Washington,)  and  that  the  Chicago. 
Rock  Island  and  Pacific  Railroad  Company  so  understood  it  at  the  time,  viz,  that  the 
United  States  should  own  the  whole  bridge  and  have  the  power  to  give  a  right  of  way 
to  all  railroads  over  the  bridge  if  the  railroad  companies  comply  with  the  laws.  To 
show  the  position  that  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company  now 
occupy,  I  inclose  herewith  a  copy  of  a  letter  from  the  superintendent  of  the  couipaDT 
to  the  president  of  the  Davenport  and  St.  Paul  Railroad  Company. 

If  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company  can  maintain  its  position. 
it  will  give  them  a  valuable  mouopoly  of  freights  between  the  West  and  East,  and  I 
-  have  no  doubt  that  the  company  w  ill  make  a  strong  eifort  to  maintain  it. 

Chapter  288.— Approved  June  4, 1872. — (Volume  17.  page  220.) 

AX  ACT  granting  to  the  Davenport  and  Saint  Paul  Railroad  Company  the  right  of  wa.v. 

That  the  Davenport  and  St.  Paul  Railroad  Company,  a  corporation  existing  under 
the  laws  of  the  State  of  Iowa,  be,  and  is  hereby,  authorized,  upon  the  payment  of  one 
third  of  the  cost  of  the  bridge  over  the  main  channel  of  the  Mississippi  River  at  Bod^ 
Island,  and  shall  also  be  liable  for  and  pay  one-third  of  the  cost  of  keeping  the  same 
in  repair,  to  pass  the  cars  of  the  said  Davenport  and  St.  Paul  Railroad  Company  over 
said  bridge,  with  the  same  rights  and  privileges,  and  subject  to  the  same  restrictions^ 
that  ai^e  or  may  be  exercised  or  enjoyed  by  any  other  railroad  company. 

Section*  2.  That  upon  the  payment  into  the  Treasury  of  the  United  States  of  one 
half  of  the  money  referred  to  in  section  one  of  this  act,  and  the  payment  to  the  Chi- 
cago, Rock  Island  and  Pacific  Railroiui  Company  of  the  remaining  half  of  said  samvt 
money,  said  Davenport  and  St.  Paul  Railroad  Company  shall  be  authorized  to  constrnct 
and  maintain  its  own  track  and  bridge  from  the  east  end  of  the  bridge  first  above 
mentioned  to  the  city  of  Rock  Island,  in  the  State  of  Illinois:  Provided^  however,  That 
the  same  shall  be  done  without  any  expense  to  the  Government  of  the  United  States, 
and  under  the  direction,  and  shall  continue  under  the  control,  of  the  Secretary  of  War. 

Section  3,  That  in  case  any  railroad  companies  authorized  by  law  to  cross  8ai«i 
Government  bridge  cannot  agree  upon  a  time-table  to  control  the  running  of  their 
respective  trains  thereon,  the  .Secretary  of  War  shall  determine  the  question  of  difftf- 
ence,  and  fix  the  time  for  the  trains:  Provided^  That  the  point  where  said  bridge  sbal' 
strike  the  Illinois  shore  shall  not  be  more  than  two  hundred  feet  from  the  prej*n* 
Government  wagon  bridge :  And  provided  ahOy  That  said  track  and  bridge  sliall  he 
completed  within  two  years  from  the  passage  of  this  act.  And  when  completed,  aoy 
other  railroad  company  or  companies  shall  be  permitted,  under  the  direction  of  tbf 
Secretary  of  War,  to  pass  their  trains  of  cars  over  last  named  bridge  and  track  aD<l 
approaches  thereto,  upon  paying  to  the  parties  then  in  interest  their  proportiooate 
share  of  the  cost  thereof,  and  of  keeping  the  same  in  repair:  And  provided  furthtr, 
That  nothing  contained  in  this  act  sliall  b(3  so  construed  as  to  interfere  with  any  rijfht 
or  claim  of  the  United  States  to  control  so  much  of  the  original  line  of  bridge  as i'^ 
Jocntcd  eust  of  the  main  channel  of  the  Mississippi  River. 
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Section  4.  That  the  Davenport  and  St.  Panl  Railroad  Company  shall  have  the  right 
»  use  the  approaches  to  said  bridge ;  and  in  case  the  parties  hereto  cannot  agree  upon 
le  terms  fur  nsing  said  approaches  to  said  bridge,  then,  and  in  that  case,  the  same 
lall  be  fixed  by  the  Secretary  of  War,  npon  snch  terms  and  in  such  manner  as  he  may 
a«m  jast  and  proper. 

An  important  point  in  regard  to  tbis  bill  bas  been  omitted  in  tbe  dis- 
Qssiou  of  tbe  subject,  and  is  contained  in  the  indorsement  on  tbe  appli- 
ition  of  tbe  Rock  Island  Ferry  Company  for  relief  from  injury  to  tbeir 
usiness  done  by  tbe  United  States  in  making  tbe  Eock  Island  bridge  a 
igbway,  and  in  a  letter  to  tbe  president  of  tbe  Peoria  and  Bock  Island 
ailroad  Company.  It  is  tbe  advantage,  and  even  necessity,  to  tbe 
oited  States,  of  getting  all  railroad  companies  to  procure  a  rigbt  of 
ay  across  tbe  wbole  bridge,  in  order  tbat  tbe  arsenal-railroad  track,  in 
>unecting  witb  tbe  one  railroad  across  tbe  island,  may  tbereby  con- 
?ct  witb  all  tbe  railroads.  It  is  impracticable  for  tbe  United  States  to 
mnect  witb  tbe  various  railroads  coming  to  tbe  adjacent  cities  in  any 
ber  way. 

The  bridge  referred  to  in  the  preceding  act  bas  not  been  built,  and 
le  right  of  way  referred  to  bas  not  been  acquired. 

3RRESP0NDENCE  RELATING  TO  THE  REMOVAL  OF  THE  CHICAGO, 
ROCK  ISLAND  AND  PACIFIC  RAILROAD  COMPANY'S  OLD  BRIDGES, 
EMBANKMENTS,  AND  RAILROAD  TRACK  ACROSS  THE  RIVER  AND 
ISLAND,  AND  ACTION  TAKEN  BY  CONGRESS  AND  THE  WAR  DEPART- 
3IENT   RESPECTING  THE  SAME. 

This  subject  also  embraces  some  correspondence  and  action  taken  by 
ongress  and  tbe  War  Department  in  regard  to  leaving  in  tbe  river  the 
ortb  pier  of  the  bridge  across  the  main  channel  as  a  protection  for 
ver  levees  and  steamboat-landings  of  the  city  of  Davenport. 

On  the  21st  of  February,  1872,  I  wrote  to  the  Chief  of  Ordnance  as 
•Hows : 

The  order  of  tbe  Secretary  of  War,  dated  July  8, 18G9,  transferring  the  charge  of  the 
»DStriictioo  of  Rock  Island  bridge  from  the  Ordnance  to  tbe  Engineer  Department, 
akee  do  mention  of  the  work  of  removing  the  old  railroad  track  from  the  grounds  of 
lis  arsenal.  I  respectfully  request  that  I  may  be  informed  whether  it  remains  the 
ity  of  tbe  commanding  officer  of  this  arsenal  to  see  that  the  railroad  company's  guar- 
itee  and  tbe  acts  of  Congress  respecting  tbis  part  of  tbe  work  are  complied  witb.  If 
e  railroad  company  is  to  remove  tbe  embankments  of  its  old  road-bed  on  tbe  island, 
lere  are  many  and  important  reasons  why  the  work  should  be  under  the  charge  of 
e  commanding  officer  of  this  arsenal. 

The  earth  for  the  embankments  was  taken  principally  from  tbe  grounds  of  the  arse- 
il  in  the  vicinity  of  the  railroad-track,  and  a  portion  of  it  should  be  returned  to  the 
aces  from  which  it  was  taken.  A  portion  of  it  is  also  required  in  tbe  construction 
tbe  new  arsenal-railroad  track,  the  avenues,  and  other  improvements  at  tbe  went 
id  of  the  island. 

I  shonld  like  to  arrange  with  the  railroad  company  terms  favorable  to  the  Ordnance 
e  part  men  t  for  our  mutual  assistance  in  tbe  performance  of  tbe  work. 
If  I  am  in  charge  of  this  work,  I  respectfully  request  that  I  may  be  informed  whether 
le  United  States  can  require  the  railroa<l  company  to  remove  the  road-bed  and  em- 
inkments  of  its  old  track  across  tbe  island.  The  act  of  Congress,  dated  July  20, 
<6rJ,  directing  tbe  construction  of  the  Rock  Island  bridge,  says  *•  that  tbe  railroad 
»mpany  shall  remove  their  railroad  track  from  it^  present  location  on  tbe  island  of 
ock  Island." 

The  guarantee,  signed  by  J.  M.  Scbofield,  Secretary  of  War,  and  John  F.  Tracy,  pres- 
ent of  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company,  says  "  said  company 
;re«'8  to  relocate  tbe  track  across  said  island."  I  believe  that  railroad  companies 
chnically. designate  a  railroad-track  to  be  what  is  laid  on  a  road-bed.  It  is  my  opin- 
K,  however,  that  the  railroad  company  understands  tbat  it  is  to  remove  tbe  road-bed, 
jt  the  removal  of  some  of  the  embankments  will  be  expensive,  and  I  would  like  to 
now  tbe  intention  of  the  law,  and  whether  wo  have  tbe  power  to  compel  them  to 
•move  tbe  embankments,  before  actino:  in  the  matter.     I  have  to  state  in  tbis  connec 
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tiou  that  the  acts  of  Congress  and  guarantee  referred  to  ahove  describe  the  new  rail- 
road-track across  the  island  as  being  a  part  of  the  Rock  Island  bridge,  vnd,  therefore, 
I  understand  the  charge  of  its  construction  is  turned  over  to  the  EngiueiT  Department. 
I  consider  it  my  duty,  however,  to  promote  the  interests  of  this  arsenal  as  much  as  1 
can  by  requests  to  the  en^^ineor  oihcwr  in  charge  of  the  work  respecting  the  character 
of  that  part  of  the  work  that  is  on  the  ishiud. 

A  copy  of  this  hitter  is  furnished  to  Colonel  Macomb,  the  engineer  officer  iu  charge 
of  the  work.  I  also  inclose  for  your  information  a  copy  of  a  letter  written  by  me  to 
Colonel  Macomb. 

The  following  letter,  which  is  the  letter  inclosed  to  the  Chief  of  Ord- 
nance referred  to  above,  anticipates  many  questions  respecting  the  own- 
ership of  the  bridge,  right  of  way  across  it,  &e.,  that  have  arisen  since 
it  was  written,  and  gives  views  respecting  the  same  held  at  the  early 
date  of  the  letter. 

No  answer  to  the  letter  was  received,  and  no  decision  of  the  qiiestions 
arising  from  the  wording  of  the  acts  of  Congress  and  guarantee  has 
ever  been  obtained,  and  I  have  not  been  able  to  ascertain  whether  aii^v 
plan  for  the  new  railroad-embankment  on  the  island  and  railroad  bridge 
across  the  south  channel  was  agreed  upon  between  the  railroad  com- 
pany and  the  United  States,  as  required  in  the  acts  and  guarantee. 

Rock  Island  Ausenal,  Iu-s., 

J'tbruarif  2IW,  iSTi 
Col.  J.  N.  Macomh,  U.  S.  Eng'r, 

In  Charge  of  Construction  of  Rock  hland  Bridge^  cfr., 

liock  hland  J  Ills.: 

Sir:  I  respectfully  ask  for  yonr  views  and  for  information  respecting  certain  id'*^- 
ters  pertaining  to  the  construction  of  the  Rock  Island  bridge  under  your  charge.  The 
several  acts  of  Congress  authorizing  and  directing  the  construction  of  the  Rock  Island 
bridge,  and  the  guarantee  by  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company 
to  fulhll  the  conditions  of  those  acts,  describe  the  Rock  Island  bridge  to  be  "a  bridge 
to  connect  the  island  of  Rock  Island  with  the  cities  of  D&venport  and  Rock  Islauf 
and  (in  some  places)  "the  railroad  on  Hud  across  said  island  of  Rock  Island.-'  Tlii^ 
description  of**  the  bridge"  is  oaaintained  particularly  in  the  guarantee,  and  whenevei 
eitber  portion  of  the  bridge  is  mentioned,  it  is  described  *'  as  that  part  of  said  bridge 
to  connect,"  &c. 

These  acts  of  Congress,  and  the  guarantee  also,  require  that  the  Chicago,  Rock  Island 
and  Pacitlc  Railroad  Couip.'iny  shall  build  that  part  of  said  bridge  which  is  to  conoect 
the  island  with  the  city  of  Rock  Island  and  the  railroad  across  the  island,  but  provide 
that  the  ownership  of  said  bridge  shall  remain  in  the  United  States ;  and  require,  fur- 
ther, that  the  ra  Iroad  company  shall  forever  bear  half  the  cost  of  maintaining  said 
bridge. 

It  appears  to  me,  after  careful  study,  that  the  acts  of  Congress  and  guarantee  referred 
to  bear  the  construction  that  the  owuershi])  of  that  pare  of  the  bridge  which  is  to 
connect,  the  island  with  the  city  of  Rock  Island,  and  also  the  track  across  the  island,  is  to 
remain  in  the  United  States,  and  that  this  part  of  the  bridge  (as  well  as  that  part  over 
the  main  channel)  is  to  be  maintained  by  the  United  States,  and  that  half  the  cost  of 
such  maintenance  is  to  be  borne  by  the  IJnited  States. 

I  think  interests  important  to  this  arsenal  are  involved  in  this  question,  and  I 
respectfully  ask  your  views  respecting  it ;  that  is,  is  it  intended  that  the  United  Stat«s 
Khali  own  the  whole  bridge,  (including  the  part  built  by  the  railroad  company,) and 
maintain  and  keep  in  repair  the  whole  bridge,  the  railroad  company  paying  one-half 
the  cost  of  the  same  ?  I  am  inclined  to  believe  that  such  is  the  intention  of  the  act^of 
Congress,  because  a  particular  reason  why  the  Government  interested  itself  in  the 
building  of  the  bridge  was  that  a  means  of  transit  across  the  river  might  be  provided 
for  all  railroads  desirous  of  crosHing  the  river  at  this  point,  (in  such  a  way  as  to  indiei 
the  least  possible  injury  to  this  arsenal,)  and  therefore  prevent  application  to  Congress 
from  other  ralroad  companies  to  cross  or  come  upon  the  islaud. 

If  the  United  States  does  not  now  own  and  control  the  whole  bridge,  then  the  Gov- 
ernment cannot  provide  for  the  passage  of  other  railroads  over  the  bridge. 

This  was,  I  believe.  General  Rodman's  idea  when  he  planned  the  new  route  and 
bridge,  and  it  is  a  matter  of  much  importance  to  this  arsenal.  The  acts  of  Conj^ 
and  the  guarantee  further  provide  that  "  the  bridge  shall  be  built  upon  a  plan  tube 
agreed  npon  by  the  Secretary  of  War  and  the  railroad  company." 

If  a  plan  for  the  part  of  the  bridge  to  connect  the  island  with  Rock  Island,  andi^^ 
the  construction  of  the  embankment  across  the  island^  has  been  agreed  upon,  aodif 
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I  can  furnish  mo  with  a  copy  of  the  plan,  I  will  be  greatly  obliged  to  you  for  it.  It 
•nld  be  of  use  to  me  fn  devising  plans  for  the  new  arsenal  switch,  avenues,  fences, 
(1  otber  improvements  at  the  west  end  of  the  island. 

[f  the  Government  must  maintain  the  bridge,  and  bear  a  portion  of  tbe  cost  of  the 
kinteoance,  the  plan  adopted  is  of  importance,  as  I  suppose  the  care  of  the  bridge 

II  eventually  devolve  upon  the  Ordnance  Department,  and  npon  the  commanding 
icer  of  this  arsenal. 

[f  a  plan  was  agreed  upon,  I  should  suppose  it  would  have  been  done  under  the 
ministration  of  General  Warren. 

[  cannot  find  that  anything  was  done  about  it  before  the  work  was  turned  over  to 
neral  Warren  by  General  Rodman. 

[  have  felt  much  hesitation  about  writing  to  you  on  this  subject,  and  I  hope  you  will 
derstand  that  I  have  done  so  only  because  I  feel  that  ordnance  interests  at  this  place 
3  much  concerned  in  what  I  have  written,  and  1  wish  to  do  anything  in  my  power 
promote  those  interests. 

I  inclose  a  copy  of  a  letter  to  the  Chief  of  Ordnance. 
I  am,  colonel,  very  respectfullv,  your  obt.  servt., 

D.  W.  FLAGLER, 
Capt,  of  Ordnance,  Comdg. 

On  the  21st  of  December,  1S72,  I  wrote  to  the  Chief  of  Ordnance  a* 
Hows : 

Referring  to  my  letter  to  you,  dated  February  21, 18/2,  respecting,  the  removal  of  the 
I  railroad-bridges  to  and  the  old  railroad- track  across  this  arsenal,  and  inclosing  a 
pyof  a  letter  on  the  same  subject  to  Colonel  Macomb,  the  officer  in  charge  of  the 
Qstroction  of  the  new  bridge,  I  have  the  honor  to  state  that  the  Chicago,  Rock 
and  and  Pacific  Railroad  Company  are  now  removing,  their  old  bridges,  and  I 
ipectfully  request  a  reply  to  so  much  of  the  letter  as  relates  to  my  duties  in  attending 
the  work,  and  seeing  that  the  railroad  company's  contract  is  complied  with. 
If  it  is  decided  that  the  order  of  the  Secretary  of  War,  dated  July  8,  1869,  does  not 
ive  this  work  in  the  charge  of  the  commanding  officer  of  this  arsenal,  for  reasons 
fcted  in  ray  letter,  I  respectfully  request  that,  if  practicable,  so  much  of  the  work  as 
ates  to  the  removal  of  tbe  embankment  and  abutments  on  the  island  and  the  piers 
the  water-power  tail-race  (that  is,  of  the  bridge  to  tbe  Illinois  shore)  be  turned 
er  to  the  commanding  officer  of  this  arsenal. 

[  believe  there  are  no  interests  involved  in  this  part  of  the  work  except  those 
longing  to  this  arsenal,  and  the  removal  of  the  obstructions  in  the  water-power  tail- 
e  is  very  important.  I  cannot  learn  that  there  is  at  present  any  intention  of  remov- 
:  the  embankment  extending  out  into  the  tail-race  from  the  Illinois  shore,  and  that 
bankment,  in  connection  with  the  embankments  of  the  new  railroad-bridge,  forms 
onsiderable  obstruction  to  the  tail-race.  I  understand  that  it  is  not  the  intention 
the  railroad  company  to  remove  the  embankment  on  the  island,  and  I  do  not  recom- 
nd  that  any  eflbrt  be  made  to  compel  them  to  do  so. 

think  the  interests  of  the  arsenal  will  be  best  preserved  if  the  Ordnance  Depart- 
Qt  levels  the  embankment  and  uses  it  in  the  future  improvements  of  the  arsenal.  I 
'e  not  obtained  any  replies  to  my  inquiries  on  these  subjects,  made  to  Colonel 
comb,  in  tbe  letter  referred  to  herein. 

3n  the  3(1  of  January.  1873,  the  Chief  of  Ordnance  returned  the 
3ve  letter,  with  a  copy  of  the  order  of  the  Secretary  of  War,  dated 
ly  8,  1869,  and  the  following::  indorsement,  and  stated  that  by  the 
ler  it  would  be  seen  that  only  the  construction  of  the  brid<?c  and  the 
proaches  thereto  was  transferred  to  the  Engineer  Department: 

OiJDNANCE  Office,  War  Depaktment, 

Washington  J  January  3,  1873. 

Respectfully  returned  to  the  commandin;;;  officer  of  Rock  Island  arsenal,  with  a  copy 
tbe  order  of  the  Secretary  of  War,  dated  July  d,  1869,  by  which  it  will  be  seen  that 
y,thc  construction  of  the  bridge  and  the  approaches  thereto  was  transferred  to  the 
^neer  Department.  The  removal  of  old  tracks,  bridges,  and  all  the  other  things 
ntioned  in  the  railroad  company's  agreement,  remains  under  control  of  the  Ord- 
ice  Department,  and  you  are  charged  with  the  execution  and  control  of  the  same. 
ly  order  of  the  Chief  of  Ordnance. 

S.  V.  BENf.T, 

Major  of  Ordnance. 

Dn  the  Cth  of  January,  1873,  a  opy  of  the  foregoing  indorsement  was 
rnisbed  to  Colonel  Macomb. 
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On  the  2d  of  May,  1873, 1  uddressed  tbe  following  letter  to  Hon.  Hugh 
Biddle,  vice-president  of  the  Chicago,  Rock  Island  and  Pacific  Railroad 
Company : 

Rock  Island  Arsexal,  May  2, 1873. 

Sir:  The  coutract  between  tlie  president  of  your  company  and  the  Secretary  of  War 
requires  that  the  piers  of  the  old  railroad-bridge  across  the  river  at  this  place  shall  be 
removed  within  six  months  after  the  time  that  the  new  Rock  Island  bridge  is  com- 

Fleted  and  ready  for  use  by  your  company.  As  you  are  aware,  this  has  not  l^n  done. 
know  some  of  the  causes  of  delay  in  the  completion  of  the  work,  but  as  I  am  required 
to  attend  to  the  execution  of  that  contract,  I  deem  it  my  duty  to  report  to  the  Secrettrj 
of  War  the  condition  of  the  work  and,  as  far  as  I  am  able,  the  causes  of  the  delay  in 
its  completion. 

I  will  be,  therefore,  greatly  obliged  to  you  if  you  will  give  me,  in  writing,  a  state- 
ment of  the  causes  which  have  prevented  the  completion  of  the  work  at  tbe  time  re- 
quired and  of  anything  else  you  may  wish  to  say  on  the  subject,  that  I  may  embody  it 
in  the  report. 

In  view  of  the  probability  that  complaints  will  be  made  respecting  the  piers  by  river- 
men,  and  the  possibility  that  an  accident  may  happen  causing  investigation,  and  that 
the  subject  be  brought  to  the  attention  of  the  Secretary  of  War  in  an  unpleasant  way, 
detrimental  to  your  interests,  I  deem  it  wise  and  prudent  that  this  report  be  made. 
Very  respty.,  your  obedt.  serv., 

D.  W.  FLAGLER, 

Capt.j  Corndfj. 

To  which  the  following  repl^'  was  received : 

Chicago,  Rock  Island  and  Pacific  Railroad, 

Office  of  the  General  Superintendent, 

Chicago y  May  6,  IsTG. 
D.  W.  Flagler, 

Ih'L  LU  Col.y  U,  S.  A.,  Comdg,  Hock  Inland  Arsenal : 

Sir:  The  lateness  of  the  season  when  the  new  bridge  over  the  Mississippi  at  Rock 
Island  was  opened  for  traffic,  (October  7,)  and  tbe  unusual  severity'  of  the  past  winter, 
has  made  it  impossible  to  entirely  remove  the  piers  of  the  old  bridge  within  tbe  time 
prescribed  in  the  contract  entered  into  between  tbe  Rock  Island  Railroad  CompaDT 
and  tbe  Secretary  of  War.  Immediately  after  the  removal  of  trains  to  the  new  line,  a 
large  force  of  men  were  set  at  work  taking  down  the  superstructure.  A  liood  in  the 
river  shortly  after  we  commenced  swept  away  the  false  work,  causing  a  delay  of  tvo 
or  three  weeks  before  the  work  could  be  renewed.  During  the  winter  the  taking 
down  of  piers  and  removal  of  stone  on  the  ice  was  vigorously  prosecuted  whenever  tiie 
weather  would  permit,  and  a  contract  was  entered  into  with  George  Williams,  a  i^eli- 
known  contractor  for  the  removal  of  river  obstructions,  to  take  out  those  portions  of 
the  piers  below  the  surface  of  the  water. 

In  the  breaking  up  of  the  ice  the  contractor's  boats  and  machinery  were  greatlj 
damaged,  and  he  was  not  able  to  commence  his  portion  of  the  work  as  soon  as  ex- 
pected. \ 

At  the  present  time  the  enti<c  superstructure  has  been  taken  down,  antl  the  two 

giers  east  of  the  draw-pier  have  been  removed,  it  is  believed,  to  the  required  deptli 
elow  water. 

Two  of  those  west  of  the  draw  have  been  taken  down  to  low  water,  and  a  consider- 
able portion  of  the  drawn-pier  removed. 

The  contractor  promises  to  push  the  work  to  completion  as  rapidly  as  possible,  and 
I  respectfully  request,  in  behalf  of  the  railroad  company,  that  you  will  represent  tlw 
facts  to  the  honorable  Secretary  of  War  with  such  rccouiniendations  as  will  secure  the 
necessary  extension  of  time. 

Very  respectfully,  your  obedient  servant, 

HUGH  RIDDLE, 

Vice- President. 

■ 

Ou  the  7th  of  Muy,  1873, 1  wrote  to  the  Chief  of  Ordnance  as  follows: 

I  have  tbe  honor  to  transmit  herewith  a  letter  from  the  vice-president  of  the  Chicaj:©. 
Rock  Island  and  Pacific  Railroad  Company,  resjiecting  the  delay  which  has  occnrm 
in  the  removal  of  the  piers  of  the  old  railroiid-bridge  across  the  river  at  this  place,  and 
to  request  that  the  matter  may  be  laid  before  the  Secretary  of  War,  and  his  orders 
obtained  in  the  case. 

Tbe  guarantee  given  to  the  Secretary  of  War  by  the  railroad  company  requires  the 
removal  of  the  piers  within  six  months  after  the  completion  of  the  new  bridge  by  tb* 
United  States.    Although  the  new  bridge  was  ready  for  use  ou  the  7th  of  October, the 
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was  required  for  use  in  the  beaefit  of  the  United  States,  aud,  at  uiy  request, 
two  weeks  after  that  time.  Owing  to  the  magnitude  of  the  work,  and  the 
appropriations  for  the  work  were  not  available  until  in  July,  187*2,  the  new 
ailroad,  to  connect  with  the  new  Chicago,  Kock  Island  and  Pacific  Railroad 
ss  the  island,  could  not  be  completed  by  October  7,  and,  as  it  was  highly 

that  receipts  of  stone  at  that  season  should  not  be  interfered  with,  the  rail- 
any,  at  my  request,  left  their  old  track  and  bridges  intact,  and  continued  to 
stone  for  me  over  their  old  track  and  my  old  switch  for  two  weeks  of  their 
n  for  work,  after  they  had  begun  to  use  the  new  bridge  and  track.  This 
also  important  to  the  United  States  for  some  economical  reasons.  The  other 
lolay  in  the  removal  of  the  piers  of  the  old  bridge  are  as  stated  by  Mr.  Riddle 
;r,  and  are,  in  my  opinion,  sufficient  causes.    The  two  piers  at  the  sooth  or 

of  the  bridge  being  now  removed,  all  the  channel  part  of  the  river  is  clear, 
her  piers  do  not  otfer  very  considerable  obstructious  to  navigation.  More- 
luusually  high  stage  of  water  this  season  will  prevent  the  prosecution  of  the 
moving  the  remainder  of  the  piers  economically,  probably  before  the  middle 
For  all  of  these  rensous,  I  respectfully  recommend  that  the  time  for  complet- 
»rk  be  extended  till  the  close  of  this  season.  In  view  of  a. joint  resolution  of 
ipproved  March  3, 1873,  (marked  "Resolution  not  of  general  nature,  No.  3,") 
g  the  Secretary  of  War,  in  his  discretion,  to  permit  the  north  pier  (near  the 
i)  to  remain  for  the  protection  of  the  river-landing  at  Davenport,  Iowa,  the 
>mpany  has,  at  my  request,  suspended  work  on  this  pier  until  the  citizens  of 

can  colfect  petitions  and  statements  of  facts  for  the  information  of  the  Sec- 
S^ar,  aud  nutil  I  can  procure  further  information  respecting  the  effect  of  this 

raft-navigation — the  ouly  navigation  affected  by  it.  These  papers,  with 
1  be  transmitted  as  soon  as  they  are  ready.  The  piers  of  the  bridge  across 
il  t»onth  of  the  island  (in  our  water-power  tail-race)  have  been  removed  to 
mark,  and  the  masoniy  in  the  water,  and  a  portion  of  the  embankment  lead- 
abutdient  on  the  Illinois  shore,  aud  the  abutment,  should  be  reo^oved  during 
this  season. 

connection  I  would  respectfully  invite  your  attention  to  that  part  of  my 
>n  dated  February  21,  1872.  which  relates  to  the  removing  or  leveling  down 
)ankments  and  road-bed  of  the  old  railroad-track  across  the  island,  and  to 
unless  I  receive  instructions  to  the  contrary,  I  will  in  my  annual  estimate 
.r  include  an  estimate  of  funds  for  this  work. 


1st  of  May,  1873,  the  Cbief  of  Ordnance  returned  the  fore- 
iimunicatiou  with  the  indorsement  that  my — 

lication  of  May  7  had  been  referred  to  the  Secretary  of  War,  with  the 
lation  that  the  railroad  company  be  authorized  to  delay  the  removal  of  the 
November  1,  1873,  and  that  this  recommendation  received  the  approval  of 
iry  of  VVar  May  19,  1873. 

n  the  28th  of  May,  1873,  I  notified  Mr.  Hugh  Riddle,  general 
indent  of  the  Chicago,  Eock  Ishind  and  Pacific  Railroad  Gom- 
it  the  time  for  the  removal  of  the  piers  of  the  old  bridge  had 
»nded  by  the  Secretary  of  VVar  until  November  1,  1873. 

Captain  Flagler  to  Ihe  Secretary  of  War,  inclosing  papers  relative  to  retaining  in 
the  Mvisissippi  River,  the  north  pier  of  the  old  railroad-bridge. 

Rock  Island  Arsenal,  June  23ff,  1H73. 
^  Bklkxap, 
larif  of  War,  Washington f  I).  C: 

3  the  Chief  of  Ordnance,  U.  S.  A.) 

ave  the  honor  to  transmit  herewith  the  letters  from  Hon.  H.  Price  and  Hon 
m,  M.  C,  of  Iowa,  a  petition  Higned  by  influential  citizens  of  Davenport, 
acting  the  retention  of  the  north  pier  of  the  old  Chicago  and  Rock  Island 
ridge  across  the  river  at  this  place.  The  retention  of  this  pier  is  placed  in 
ion  of  the  Secretary  of  War  by  **  Resplutiou  not  of  general  nature,  No.  3," 
larch  ."W,  1873. 

ed  until  the  receipt  of  instructions  from  the  Ordnance  Office,  dated  January 
t  the  removal  ot  the  piers  of  the  old  bridge  was  in  the  charge  of  the  Engineer 
t,  and  I  believe  some  recommendation  wa^  made  by  that  Dei)artment  before 
ras  placed  in  my  charge. 

ix  weeks  ago  the  citizens  of  Davehport  asked  that  the  pier  might  be  left 
s  could  be  jsjabmitted  for  your  consideration,  and  at  my  request  work  ou  the 
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pier  was  suspended,  and  the  pier  is  still  standiDg,  except  the  top  seven  (7)  feet,  (abom.) 
which  had  been  removed. 

As  regards  leaving  the  pier  as  it  is  permanently,  I  have  to  state  that  it  afTecUt^ 
steamboat  interest  in  no  way.  The  officers  of  the  Northern  Line  Packet  Compuy 
inform  me  that  they  do  not  object  to  its  retention. 

I  inclose  herewith  a  profile  of  the  bed  of  the  river  on  the  line  of  tbo  old  bridge,  show- 
ing the  pier  and  the  position  of  the  channel,  from  which  it  is  clear  that  the  pier  cani»! 
interfere  in  any  way  with  boats,  and  that  it  does  not  modify  materially  the  cross-see- 
tion  of  the  stream. 

Since  the  date  of  J^fr.  Price's  letter  two  rafts  have  struck  the  pier  and  have  bera 
injured  by  it.  I  have  made  considerable  inquiry  about  the  pier  among  raftsmen,  raft- 
pilots,  and  lumbermen,  and  find  that  the  pier  does  not  interfere  with  rafts,  except  tbo«e 
that  have  no  pilots  nor  good  raftsmen  who  are  acquainted  with  this  part  of  the  river. 
Such  raft«  generally  keep  close  to  the  shore,  and  pass  under  the  shore-space  of  tk 
new  bridge,  and  the  pier  in  question  is  in  their  way,  not  much  at  low  water,  and  coq- 
siderably  at  high  water.  Therefore,  pilots  desire  the  retention  of  the  pier  and  rafts- 
men and  lumbermen  generally  desire  its  removal.  It  is  in  order  to  guard  against  \ht 
rafts  that  run  close  to  the  shore  that  the  citizens  of  Davenport  desire  the  retention  of 
the  pier.  'V\'ithout  it  such  rafts,  particularly  log-rafts,  would  run  against,  break,  ud 
set  adrift  the  rafts  tied  to  the  Davenport  levee,  and  injure  the  lumber  business  of  tb« 
city.  This  has  occurred  several  times  this  season  even  with  the  pier.  It  appears,  then, 
to  be  a  question  as  to  whether  the  pier  does  more  harm  to  the  lumber  interest  on  tk 
river  or  affords  more  benefit  to  the  city  of  Davenport.  The  rafts  have  the  whole  river 
open  to  them,  and  can  run  down  without  any  considerable  increase  of  difficulty  from 
the  retention  of  the  pier;  while  its  removal  nearly  destroys  the  usefulness  of  the  liinh 
ber-levee  lying  between  the  sites  of  the  two  bridges.  I  respectfully  recommend  thaX 
the  request  of  the  petitioners  be  granted. 

I  am,  sir,  very  respectfully,  your  obt.  servt., 

D.  W.  FLAGLER, 

Capt.  of  Ordnancr. 

Davenport,  May  24//i,  18T3. 
Col.  D.  W.  Flaoler, 

Comdg,  Ji.  L  Arsenal: 

Sir:  I  understand  that  by  a  joint  resolution  of  Congress,  at  it^s  last  session,  tb* 
question  of  allowing  the  north  pier  of  the  old  railroad-bridge  at  this  place  te  remaio 
or  not  was  left  optional  with  the  Secretary  of  War. 

This  action  of  Congress  was  the  result  of  a  petition  very  numerously  signed  by  men 
largely  engaged  in  the  lumber  business  on  the  river,  and  by  the  officials  of  our  citj, 
all  of  whom  allege  that  this  pier  is  no  obstruction  to  the  free  navigation  of  the  river, 
and  that  it  is  needed  as  a  protection  of  the  levee  near  which  it  is  situated. 

Knowing  something  of  the  facts  and  of  the  situation,  I  take  the  liberty  of  giving 
you  my  views  in  reference  to  the  matter,  thinking  possibly  some  suggestions  of  miue 
may  aid  you 'in  arriving  at  correct  conclusions. 

It  is  not  alleged,  I  believe,  by  any  one  that  this  old  pier  is  an  obstruction  to  steam- 
boat-navigation, because  the  draw-pier  of  the  Government  bridge  and  the  steamboat 
channel  are  both  on  the  other  side  of  the  river.  But  it  may  be  claimed  by  some  that 
this  old  pier  is  an  obstruction  to  the  navigation  of  the  river  by  raft>s. 

If  such  an  objection  is  made,  the  answer  is  found  in  the  fact  that  no  raft  destined 
for  any  point  below  this  ever  did  run  between  this  old  pier  and  the  shore,  and  during 
the  present  season,  although  many  rafts,  both  of  logs  and  lumber,  have  passed  dowu 
the  river,  not  one  of  them  has  touched  this  old  pier. 

The  city  has  for  some  yeai-s  been  improving  the  landing  opposite  to  and  above  and 
below  this  old  pier  for  the  purpose  of  accommodating  the  large  lumber  business  of 
the  river  centering  here,  and  when  said  improvements  are  finishji^d,  something  in  the 
nature  of  this  old  pier,  it  is  claimed,  would  have  to  bo  placed  here  for  the  protection 
of  these  iniprovenieuts.  If  the  immense  lumber  trade  at  this  point  that  is  supplied 
by  the  river  is  not  only  satisfied,  but  anxious  that  this  pier  should  remain,  and  if  do 
steamboat  interest  is  or  can  be  affected  by  it,  it  wonld  seem  that  the  opinions  of  a  few 
men  whose  interests  may  seem  to  be  in  favor  of  its  removal  should  not  be  allowed  to 
control. 

From  all  that  I  know  in  reference  to  this  matter,  I  have  no  heRitation  in  saying 
that  the  material  interests  of  the  country  will  be  better  subserved  by  allowing  tbe 
pier  to  remain  than  by  having  it  removed,  at  least  until  the  business  of  the  present 
season  shall  demonstrate  which  v."ould  produce  the  greatest  good. 

Hoping  that  I  may  be  pardoned  for  thus  obtruding  my  opinions  upon  yon,  I  am, 
very  truly,  vours, 

H.  PRICE. 
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LVoxs,  Iowa,  May  Slaf,  1873. 

Hon.  W.  VV.  Belknap, 

Secretary  of  War : 

Sir  :  The  people  of  Davenport  feel  a  great  interest  in  having  the  north  pier  of  th© 
old  Rock  Island  bridge  remain,  and  many  there  familiar  with  the  navigation  of  the 
Mississippi  are  of  the  opinion  that  the  pier  will  not  prove  an  obstrnction  to  the  navi- 
gation of  the  river. 

I  hope  yoQ  can  find  it  consistent  with  the  public  interest  to  permit  the  pier  to 
stand. 

Very  respectfully,  yours, 

AYLETT  R.  COTTON. 

To  the  Hon.  W.  W.  Belknap, 

Secretary  of  Wary  Washington j  D.  C; 

Your  petitioners,  the  undersigned,  residents  and  citizens  of  Davenport,  in  the  State 
of  Iowa,  would  most  respectfully  ask  that  the  north  pier  in  the  Mississippi  River  of 
the  old  railroad-bridge  be  permitted  to  remain  as  a  protection  to  the  city  levee,  for 
the  reasons  accompanying  this  T)etition. 

J.  H.  MURPHY,  Mayor, 

H.  LISCHER,  Alderman, 

GEORGE  S.  SHAW, 

C.  C.  COCK, 

J.  H.  SEARS, 

C.  H.  FICKE,  " 

OTTO  KLUG, 

EDWARD  GRACE,  " 

E.  J.  JENNINGS,  " 

And  numerous  others. 

Resolution  not  of  a  general  nature. — No.  3. 

JOINT  RSSOLUTION  in  relation  to  the  old  bridjre  at  Rock  Island. 

Besolral  by  the  Senate  and  House  of  liepresentatives  of  the  United  States  of  America  in 
Congress  assemhledj  That  for  the  purpose  of  protecting  the  landing  at  Davenport,. 
Iowa,  the  Secretary  of  War  may,  in  his  discretion,  permit  the  north  pier  of  what  is 
termed  in  the  joint  resolution  of  July  twentieth,  eighteen  hundred  and  sixty-eight, 
the  **  old  bridge"  over  the  Mississippi  River  at  Rock  Island  to  remain  in  its  present 
IKMition,  in  case  said  pier  does  not  obstruct  navigation. 

Approved  March  3,  1873. 

On  the  2Sth  of  June,  the  Chief  of  Ordnance  forwarded  to  the  Secre- 
tary of  War  the  foregoing  papers  and  resolution,  and  recomtnended 
that  the  pier  be  permitted  to  remain  in  its  present  position. 

On  the  1st  of  July,  1873,  the  recommendation  of  the  Chief  of  Ord- 
nance was  approved  by  the  Secretary  of  War,  and  on  the  2d  of  July 
the  Chief  of  Ordnance  returned  the  papers  to  the  commanding  officer, 
Rock  Island  arsenal,  and  directed  that  he  inform  the  parties  interested 
of  the  action  of  the  Secretary  of  War,  and  that  he  return  the  papers  ta 
his  office. 

On  the  5th  of  July  I  notified  A.  Kimball,  assistant  general  superin- 
tendent Chicago,  liock  Island  and  Pacific  Kailroad  Company,  and  Hon. 
J.  H.  Murphy,  mayor  of  Davenport,  Iowa,  of  the  decision  of  the  Secre- 
tary of  War  that  the  north  pier  should  not  be  removed,  and  on  the 
same  day  returned  the  papers  to  the  Chief  of  Ordnance,  with  the  infor- 
mation that  all  parties  interested  had  been  iqformed  of  the  action  of 
the  War  Department. 

On  the  24th  of  September,  1873, 1  wrote  to  the  Chief  of  Ordnance,  as 
follows : 

Referring  to  your  indorsements  on  my  letters,  dated  December  21, 1872,  and  May 
7,  1^:^3,  in  reference  to  the  removal  of  the  piers  of  the  old  railroad-bridge  across  the 
Mississippi  River  at  this  arsenal,  I  have  the  honor  to  report  that  the  piers  and  the 
coft'er-damsaronnd  them  have  been  removed  by  the  Chicago,  Rock  Island  and  Pacific 
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Ailroad  Company  to  a  grade  of  4  feet  below  low-water  line  of  1864,  as  required 
lie  guarantee  of  said   company.    I  transmit  herewith  a  chart  of  soundings  on  the 
Jne  of  the  old  piers.    The  pier  shown  in  black  is  the  one  authorized  to  be  left  stand- 
ing by  the  Secretary  of  War,  under  date  of  July  1, 1873. 

Id  my  annual  estimate  for  the  year  ending  June  30, 1875,  $22,500  was 
estimated  for  removing  the  old  embankment  and  piers  in  the  south 
channel,  with  following  remarks: 

The  removal  of  this  embankment  is  necessary,  and  was  one  of  the  principal  ob- 
jects in  view  in  getting  the  railroad-track  of  this  company  removed  4'rom  its  position 
across  a  central  part  of  the  island.    The  piers  and  embankment-  in  the  south  channel, 
or  Sylvan  Water,  taken  in  connection  with  the  embankments  and  piers  of  the  twoothe 
bridges  below,  are  a  serious  obstruction  to  the  channel,  upon  which  the  water-powe 
is  dependent. 

If  it  is  the  intention  of  Congress  that  the  railroad  companj^  should  remove  the«< 
piers  and  embankments,  some  action  by  the  Government  is  reciuired  to  force  the  rai' 
road  company  to  remove  them. 

This  matter  is  discussed  in  my  letter  to  the  Chief  of  Ordnance  date^^  ^^j 
February  21, 1872. 

In  the  annual  estimate  for  the  year  ending  June  30, 1S7C,  $19,500 
estimated  for  removing  the  old  embankment  and  piers  in  the  soul 
channel,  with  the  same  remarks  appended  that  had  been  made  in  regai 
to  the  estimate  of  the  preceding  year,  with  the  following  addition 
explanation : 

I  had  supposed  until  last  year  that  the  railroad  company  would  remove  the  pi^L-^'rg 
from  Sylvan  Water  and  the  embankment  from  the  Illinois  shore.     I  append  a  copy^       of 
a  letter,  marked  *'A,"  from  the  railroad  company  on  this  subject,  in  which  they  refK^-Si^ 
to  remove  the  embankment,  and  the  piers  from  Sylvan  W^ater : 


'* Chicago,  Rock  Island  and  Pacific  Railroad  Co, 

*'  Supkrintendent's  Office, 
**  DavnxporU  loxca^  May  31,  1873.         / 
"  Col.  D.  W.  Flagler,  . 

"  Commanding  Rock  Island  Arsenal :  ! 

"  Dear  Sir:  Mr.  Riddle  writes  me  that  he  has  carefully  examined  the  contract  be-     f 
tween  the  United  States  and  the  railroad  company,  and  he  liuds  nothing  requiriuof 
the  company  to  remove  the  piers  from  the  slough. 

**  In  one  place  it  says  *  the  old  bridge  shall  be  removed  from  the  main  channely'  and    J 
in  the  contract,  signed  by  both  parties,  the  language  is  *  and  the  said  company  agrees    , 
to  remove  its  present  bridge  across  the  main  cliannel  of  said  river  west  of  the  said   / 
island.' 


J 


"  Mr.  Riddle  instructs  me  to  take  no  action  towards  the  removal  of  piers  in  sloagh, , 
or  the  removal  of  embankment  of  the  old  track  unless  I  have  further  instructions.        f 
*'Respectfullv,  yours,  ; 

♦^\.  KIMBALL,  ^ 

On  the  IGth  of  July,  1875,  the  Chief  of  Ordnance  wrote  a  letter  refer 
— ♦ruct  from  act  of  Congress  approved  March  3, 1875,  and  aski 
^  'company  had  removed  the  piers  and  abutmeiif 


f 
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It  is  much  better  that  the  United  States  should  remove  or  ^ade  down  the  embank- 
ment on  the  island.  The  cost  would  be  little,  and  the  material  in  it  is  valuable  and. 
required  for  tilling  and  grading  along  the  line  of  the  embankment.  Its  removal  would 
be  a  loss,  and  if  the  railroad  company  level  it  down  they  wonld  probably  do  the  island 
more  harm  than  good.  I  have  already  used  about  half  of  the  embankment  in  grading, 
building  roads,  and  in  building  the  arsenal  railroad.  I  respectfully  ask  attention  to 
my  letters  dated  February  21,  1872,  and  December  21,  1872,  and  to  remarks  in  my 
annual  estimate  in  regard  to  the  work  to  be  done  by  the  railroad  company.  They  were 
intended  t^o  apply  only  to  the  removal  of  embankments  and  piers  in  Sylvan  Water, 
(south  channel,)  and  not  to  the  portion  of  the  embankment  left  on  the  island. 

On  December  1, 1875,  the  following  letter  was  received  from  Mr.  A. 
Kimball,  assistant  general  superintendent  of  Chicago,  Kock  Island  and 
Pacific  Railroad  Company : 

Owing  to  the  very  low  water  in  the  east  (or  south)  channel  of  the  river,  our  con- 
tractor for  taking  out  the  piers  of  the  old  bridge  is  nnable  to  work  his  dredge,  and  the 
cold  weather  appears  to  have  stopped  his  work  on  the  embankment. 

If  the  order  to  remove  the  piers  and  embankments  contemplated  that  the  work 
bbould  be  completed  within  six  months  from  the  date  of  the  order,  we  must  ask  for  an 
extension  of  time. 

There  has  been  no  disposition  on  the  part  of  the  company  (since  it  was  decided  that 
the  work  should  be  done  by  the  company)  to  delay  it.  The  contract  was  let  as  soon 
as  s  dredge  could  be  had. 

I  indorsed  the  above  letter  as  follows: 

Resjiectfully  referred  to  the  Chief  of  Ordnance.  The  facts  in  this  case  are  as  stated 
Kitbiu.  It  would  be  nearly  impracticable  and  very  expensive  to  do  some  parts  of  this 
work  while  frozen  and  during  the  intense  cold  of  winter.  I  know  of  no  objection  to 
delaying  the  completion  of  the  work  until  June  30,  1876,  and  respectfully  recommend 
that,  if  practicable,  authotity  for  this  delay  be  granted. 

On  the  L4th  of  December,  1S75,  the  Chief  of  Ordnance  wrote  as  fol- 
lows :  ^ 

Commanding  Offickr, 

£ock  Island  Arsenal : 

Sir  :  The  extension  of  time  asked  for  by  the  Chicago,  Rock  Island  and  Pacific  Rail- 
road Company  in  removing  the  piers  and  embankments,  as  per  their  letter  to  you  of 
December  1,  1875,  is  granted  them,  provided  the  work  shall  be  completed  before  June 
iO,  ltf7ti. 

S.  V.  BENfiT, 
Brig.  Gen%  Chi^  of  Ordnance, 

This  work  has  been  satisfactorily  completed  during  the  past  season, 
(1876.) 

The  greater  part  of  the  earth  in  the  embankment  on  the  island  has 
been  used  by  the  United  States  in  constructing  roads  and  in  grading 
grounds. 

A  small  part  of  it  remains  available  for  this  purpose.    . 

THE  SUBJECT  OF  HORSE  RAILWAYS  ACROSS  THE  GOVERNMENT  BRIDGES 
WHICH  CONNECT  THE  ARSENAL  AT  ROCK  ISLAND  WITH  THE  CITIES 
OF  DAVENPORT,  IOWA,  AND  ROCK  ISLAND,  ILL.,  AND  ACROSS  SAID 
ARSENAL. 

On  the  lOtb  of  February,  1872,  the  Chief  of  Ordnance  referred  to  me 
for  report  and  recommendation  the  following  bill: 

[Senate  5S\.    Forty-second  Congress,  second  session.] 

In  the  Senatk  of  the  United  States, 

Fibruary  5,  1872. 

Mr.  Harlun  a8k(Ml,  and  by  unanimous  consent  obtained,  leave  to  bring  in  the  follow- 
ing bill ;  which  was  read  twice,  referred  to  the  Committee  on  Military  Affairs,  and  or- 
dered to  be  printed. 

A  BILL  to  empower  the  Secretary  of  War  to  establish,  under  certain  conditions,  a  horse-railway  npou 
and  over  (he  island  of  Krick  Inland  and  the  bridges  erected  by  the  United  States,  couuecting  the  cities 
of  DAvenport  and  Rock  Island  therewith. 

He  it  enacted  hy  the  Senate  and  HouHe  of  Beprcsentatives  of  the  United  States  of  America 
in  CongrefiH  assembled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
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emjrairered  la  have  located  and  biiilt.  in  sncli  manner  as  he  may  deem  fit,  apnn  tbe 
island  of  Kock  Island,  in  the  State  of  Illinois,  and  npon  tbe  bridges  counectin;;  it  nilh        _, 
tbe  cities  of  Davenport,  Iowa,  and  Rock  Island,  Illinois,  a  coDtioiions  line  of  double- 
track  passenKer-railiraj,  at  the  expense  of  the  Davenport  City  Raitway  Company,  in-      

corporated  under  tbe  laws  of  tbe  Slate  of  Iowa,  tbe  Mollne  and  Rock  Island  Horse-    

Railway  Company,  incorporated  by  act  of  the  Keueral  assembly  of  the  State  of  Illinois,  .^  ^ 
and  J.  W.  fipencer  and  Thomas  J.  Robinson,  owners  and  proprietors  of  the  ferry  fran-  — 
chise  bet  ween  tbe  cities  of  Rock  Island,  Illinois,  and  Daveniiort,  lotra,  who  shall  ha  ve^^ 
tbe  privilege  of  operating  the  said  railway  at  their  own  expense,  under  such  ref;ulH —  ^ 
tions  and  restrictions  as  to  tbe  times  and  manner  of  raiiiiinic  tbe  cars,  and  keeping  oA-.^^ 
the  roadways  and  tracks  in  repair,  aud  the  rates  of  fare,  oh  tbe  Secretary  of  War  shall  M"  j 
from  time  to  lime,  prescribe  ;  the  said  privilege  to  be  at  all  times  liable  to  siispensioiErv  4 
or  revocation  by  the  Secretary  of  War  whenever  iu  bis  jadgment  the  pabtiu  luteresta,^  . 
may  demand  it. 

Sec.  2.  That  the  said  compnnirs  shiill  he  rrquircd,  wheuevtr  so  di:ectei1  by  the  Post*-.^ 
mnsler-OoDeral,  to  cairy  the  mails  of  the  Uniteil  States  to  and  from  the  cities  of  Dav^^a-  . 
enpoit,  lowR,aud  Rock  Island.  Illinois,  and  shall  have  no  claim  for  compensation  f<Mr:^~ 
such  service  beyond  that  which  may  be  ordered  to  be  paid,  as  in  his  vihw  e<iuitablean^-;v 
just,  by  the  Postmaster- General. 

Skc.  3.  That  if  any  person  or  persons  shall  willfnlty  and  nnnecessarily  obstrnct  (^ 
impede  tbe  passage  on  or  over  said  railway,  or  any  part  (hereof,  or  shall  injure  or  d  -.M~  j' 
Btroy  the  cars  or  any  property  Wlonfring  to  said  companies,  the  person  or  persona  e 
uffeoding  shall  forfeit  and  pay  for  every  snch  offense  the  sam  of  twenty  dollars  to  sa  ,^^^i 
companies,  and  shall  i^main  liable,  in  addition  to  said  penalty,  for  any  Iom  or  dama-^^^jn 
occasioned  by  his,  her,  or  their  acts  as  aforesaid ;  and  that  suits  therefor  may  be  h:  -msi 
in  the  courts  of  the  I'nited  Slates,  or  in  any  State,  conoty,  or  municipal  conrt  in  t  ~  -f,^ 
county  or  city  in  which  said  com  panics  are  locate<l,  having  jurisdiction  iu  gimilarcariM   iin^ 

(iDdorHmfDtlhcreaD.I 

OkdxaN'Ck  Ohice,  Ftbraarg  10,  IB7i^^. 
Respeclfnllyseut  ti>  theconiinaDiUugoOicer  Rock  lsl»nd  arsenal  for  report  and  rectr^a;. 
niendution.  Hu  will  ret'ort  the  wid'h  of  Ibe  wagou-bridge  connecting  the  lowi^  of 
Davenport  with  the  island  of  Rock  Island,  and  the  width  of  the  wagon-bridge  c  on. 
necting  the  island  with  tho  tnwn  of  Kock  Inland.  Kdport  to  he  made  at  as  tsarl^s 
period  ns  practicable. 

A.  v..  DYKR. 
Chii/  of  Onlm,«ce,  f.  S.  Jr».^. 

RO.K  IsLASD  AhST^NAI,,  II.L,, 

The  Ciiikk  of  Ordnakcr,  '  / 

U.  S.  Arms,  ll'/uliiiiglOB,  D.  C. ;  , 

"  Sir  :  I  have  the  honor  to  ruturn  herewith  n  copy  of  a  bill  "  to  empower  lie  Secro-  f 
tary  of  War  to  estabtish,  under  certain  conditions,  a  burs><- rail  way  ii|H)n  and  over  the  i 
island  of  Rock  Island,  and  the  bridges  erected  by  the  United  States  connectingtha  ' 
cities  of  Davenport  and  Rock  Island  therewith,"  referred  to  me  by  you  ou  the  lOlli  ia-  j 
Btant,  for  report  and  recommendation. 

In  my  opinion  the  constrnction  of  a  pasNenger  railway,  ns  en nti^ni plated  in  this  bill,    f 
under  proper  restrictions  and  regnlalions,  would  be  advantageous  tu  the  United  Sules 
for  the  following  reasons:  ) 

IhI.  Snch  a  railway  would  greatly  benefit  the  cities  of  Davenport,  Rock  Island,  aiiil , 
Moline,  and  the  growth  and  prosperity  of  those  cities  lionellt  thig  arsenal  Indirectly.  If' 
this  belielit  can  be  consistently  graulvd  to  thuse  cities,  nnneccsaary  oppnsit'on  olteredi' 
by  this  arsenal  to  conferring  such  it  biinelit  would,  iu  h  meaaure,  bo  detrimental  to  th* 
interests  of  the  arsenal. 

2d.  tu  my  opinion  the  service  of  such  a  railway  would  diminish  tbe  pasaagB  a 
vehicles  over  these  bridges.  The  distance  between  the  liiisih>>ss  centers  of  the  eiti< 
of  Davenport  anil  Ruck  Island  (via  the  bridges)  is  1^  inilM.  Many  persons  would  W 
be  willing  to  walk  so  great  a  distance,  uuil,  without  (bu  c^iuveniuuce  of  cars,  won 
desire  to  cross  in  vehicles. 

3i].  This  railway  would  make  a  continuous  line  of  railway  from  Moliue  to  Davcnf 
and  Rock  Island, and  would,  1  think,  diminish  (he  number  of  vehidu^  desiring  too 
the  river,  in  passing  between  Moline  and  Davenport  particutarlj'. 

The  foregoing  reasons  are  principally  dependent  ou  tbe  following : 

{NY.TE.— A  portion  of  Ibis  report  is  omitted,  as  it  only  reiterates  what  has  at 
been  said  in  several  other  letters,  and  indorsenioiits  nn  papers,  relating  to  the  M 

4th.  The  citizens  of  Moline  are  endeavoring  to  procnre  the  building  of  a  Govnt 
bridge  fruiu  Moline  to  this  arsenal.    The  objection  to  this  bridge  (aside  from  ei 
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is,  that  it  would  undoabtedly  lead  to  an  effort,  on  the  part  of  the  citizen.s  of  Moline 
aud  DavenjMirt  to  procure  the  privilege  of  passing  over  the  GoveruuieuD  bridges  and 
the  ai-nenal  roads,  throughout  the  whtde  length  of  the  island,  through  the  busiest  part 
of  the  arsenal  and  among  the  public  buildings  and  shops,  and  other  public  property, 
for  their  private  iHinetit. 

Such  a  privilege  would  bo  in  the  highest  degree  injurious  to  the  interests  of  this 
arsenal,  aud  should  be  prevented  at  all  hazards.  The  proposed  passenger  railway 
wonld  in  a  measure  prevent  the  desire  for  this  trafHc  across  the  island.  I  believe  that 
ordnance  interests  at  this  arsenal  are  snfliciently  protected  by  the  first  section  of  the 
bill,  and  I  regard  the  provision  contained  in  a  part  of  the  20th  and  in  the  2lst  and  22 
lines  of  that  section  as  particularly  important,  that  is,  that  the  Secretary  of  War  shall 
at  all  times  have  the  power  to  exclude  all  persons  from  the  limits  of  the  ai'seual  with- 
out the  delay  of  a  reference  to  Congress. 

If  the  privilege  to  build  this  railroad  is  granted,  then  the  corporation  to  which  this 
privilege  is  gniuted  should  enter  into  a  written  agreement,  based  upon  the  provisions 
of  the  bill,  and  the  kind  of  rail,  width  of  track  that  shall  be  laid,  and  other  matters 
obould  be  carefully  considered  and  agreed  to.  Owing  to  the  limited  width  of  roadway, 
all  wagon  traffic  must  necessarily  be  on  the  car-rails.  The  laying  of  iron  rails  for 
wagons  on  the  bridge  to  Davenport  has  already  been  determined  u|)on,  and  such  rails 
are  necessary. 

If  authority  to  build  the  railway  is  to  be  granted  very  soon,  then  the  laying  of  the 
wagou  rails  should  be  deferred  and  rails  devised  that  will  answer  both  for  cars  and 
wagons.  It  is  essential  that  the  Governmeut  aud  not  the  railway  company  shall  pro- 
vide the  rails,  lay  the  track,  widen  the  roa<l  across  the  island  (including  the  causeway 
leading  to  the  Rock  Island  wagon-bridge)  in  the  manner  agreed  upou,  aud  that  the 
railway  company  shall  defray  the  cost  or  a  portion  of  the  cose  of  the  work. 

It  appears  to  me  that  section  3  gives  to  State,  county,  and  municipal  courts  legal 
jurisdiction  over  so  much  of  the  Government  lauds  and  roadway  as  shall  be  occupied 
by  the  railway.  The  necessity  to  the  United  States  of  holding  jurisdiction  over  its 
E^rsenals  is  well  understood,  and  on  that  account  the  State  of  Illinois  has  already  ceded 
to  the  United  States  jurisdiction  over  the  island  of  Rock  Island,  aud  over  a  portion  of 
tlie  river  contiguous  to  it.  If  the  eift^ct  of  section  3  is  to  relinquish  such  jurisdiction, 
then  I  think  the  section  should  be  ameuded  by  striking  out  lines  10, 11,  and  12,  and  by 
providing  that  nothing  in  the  section  shall  be  construed  to  prevent  the  Secretary  of 
\Var  from  exercising  such  control  over  the  track  aud  cars  as  is  granted  by  the  tirst 
section  of  the  bill. 

The  following  are  some  of  the  dimensions  of  the  Governmeut  bridges  and  roadways: 
Bridge  from  island  of  Rock  Island  to  Davenport:  width  of  wagon  way,  16  feet  7 
inches ;  length  of  wagon-way,  1,546  feet. 

Bridge  from  the  island  of  Rock  Island  to  the  city  of  Rock  Island:  width  of  wagon- 
way  between  wheel-guards,  20  feet;  width  of  wagon  way  between  bridge  posts,  21  feet 
4  inches;  length  of  wagou-way  600  feet;  width  of  causeway  leading  to  Rock  Island 
bridge.  38  feet;  length  of  causeway  leading  to  Rock  Island  bridge,  1,000  feet;  length 
of  roiwi  between  causeway  and  Davenport  bridge,  1,200  feet. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Capt.  of  Ordnance,  Commanding, 

Note. — General  Warren's  report  to  the  Cbief  of  Engineers  states  the 
width  of  wagon-way  on  Government  bridge  to  Davenport  to  be  17  feet. 

This  is  the  width  between  the  main  posts.  The  stay-rods  encroach 
npon  the  wagon-way  2^  inches  on  each  side,  reducing  the  width  to  16 
fe^t  7  inches. 

Both  bridges  have  foot-walks  on  each  side,  outside  the  bridge-truss. 

On  the  14th  of  February,  1872,  Mr.  P.  L.  Mitchell  wrote  to  me,  inclos- 
iugHhe  following  House  of  Eepresentatives'  bill : 

[H.  R.  765.    Forty-first  Congresa,  second  session.] 

In  the  House  of  Reprkskntativks, 

January  10,  1870. 

Read  twice  and  referred  to  the  Committee  on  Public  Lands. 

AXJACT^to  grant  the  right  of  way  for  a  horse-railway  from  the  city  of  Davenport  across  the  Missis- 
sippi Kiver  to  the  city  of  Kock  Island. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  in 
Congress  assembledy  That  the  ri^bt  of  way  be,  and  ihe  8ame  is  hereby,  granted  to 
**The  Davenport  and  Rock  Island  Street-Railway  Company,"  composed  of  Phil.  L. 
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Mitchell,  Cyrus  L.  Dart,  James  M.  Beardsley,  Ignatius  Huber,  Calvin  Traesdale,  Will- 
iam Jackson,  William  H.  Gest,  Levi  M.  Haverstick,  and  Samuel  S.  Gayer,  of  the  State 
of  Illinois,  George  L.  Davenport,  Add.  H.  Sauders,  William  C.  Wadsworth,  John  J. 
Burtis,  Francis  H.  Griggs,  Chas.  G.  Plummer,  Henry  H.  Hills,  Oramel  H.  Watsou,  and 
Simeon  S.  Hobson,  of  the  State  of  Iowa,  and  James  M.  Faas,  of  the  State  of  Pennsyl- 
vania, to  construct  and  operate  a  double-track  street  railvray  for  carrying  passengers 
across  the  Mississippi  River  and  the  island  of  Rock  Island,  between  the  States  of  Illi- 
nois and  Iowa ;  and  that  said  company  shall  have  the  right  to  lay  tracks  of  its  road 
along  the  carriage-way  of  the  bridge  already  constructed  by  the  United  States  ftom 
the  Illinois  shore  to  said  island,  and  along  the  carriage-way  of  the  bridge  now  beioji 
constructed  from  said  island  to  the  Iowa  shore,  and  along  the  road  on  the  portion  of 
the  island  between  the  bridges  and  connecting  the  same:  Provided^  That  said  track 
shall  be  under  the  supervision  of  the  War  Department  and  on  a  plan  to  be  approve<l 
by  it:  And  provided  further.  That  said  road  shall  be  constructed  and  operated  in  sacb 
manner  as  not  to  materially  interfere  with  the  ordinary  use  of  said  bridges  as  carriage- 
ways: And  provided  further^  That  the  Congress  of  the  United  States  may  resume  the 
rights  and  privileges  herein  granted  at  any  time  after  twenty  years  from  the  date  of 
the  approval  of  this  act. 

The  following  correspondence  respecting  the  construction  of  a  horse- 
railway  by  another  company  across  the  island  is  interesting.  It  con- 
tains opinions  on  important  subjects  relating  to  the  bridge  from  the  Hon. 
James  T.  Lane,  United  States  district  attorney  for  the  district  of  Iowa, 
and  from  Judge  James  Grant,  a  prominent  lawyer  of.  Davenport: 

Davenport,  April  17/*,  1872. 
Col.  D.  W.  Flagler, 

r.  ^'.  Armtft  Rock  Inland^  III. : 

Dear  Sir  :  We  inclose  to  you  a  copy  of  the  charter  of  the  Daven[>ort  Central  Rail- 
way Company,  by  which  you  will  perceive  that  said  company  has  the  right  t©  use 
Front  and  Second  streets  for  their  street-railway  up  to  the  new  Government  bridge. 
The  directors  of  said  company  have,  by  resolution  to-day  passed,  which  yon  will  lind 
inclosed,  directed  the  extension  of  their  railway,  now  in  operation  from  the  fair 
grounds  to  Second  street,  up  Second  street  to  the  Government  bridge. 

This  bridj^e  is  also  built  for  the  operation  of  street-cars,  and  we  should,  in  the  ab- 
sence of  any  legislation  on  the  subject,  ask  you  to  allow  us  temporarily  to  extend  a 
track  across  the  island,  if  we  did  not  understand  from  yon  distinctly  that  the  Govern- 
ment will  allow  no  private  ownership  of  property  en  the  island.  We  suppose  that 
street-cars  will  be,  on  opening  the  bridge,  a  public  necessity,  and  without  seeking  to 
obtain  any  advantage  to  ourselves,  we  propose  to  you  that  if  the  War  Department  will 
extend  the  bridge  railway-track  across  the  foot  of  the  island,  we  will  pay  such  com- 
pensation for  its  cost  or  use  as  may  be  deemed  equitable.  We  conclude  that  the  War 
Department  has  ample  power  to  do  this  without  further  legislation  as  it  has  to  bnild 
and  macadamize  roads  and  make  other  conveniences  for  the  general  public. 
Your  ob't  serv't, 

JAMES  GRANT, 
President  Davenport  Central  Railroad. 

W.  C.  BREWSTER, 
Secretary  Davenport  Central  hailtcay. 

(Note. — The  inclosed  copy  of  charter  is  omitted.) 

Opinion  of  the  Hon.  Jamen  T.  Lane^  Davenport^  lowa^  relative  to  the  right 
of  the  Davenport  Central  Railway  to  lay  their  street-railway  track  up  to 
the  bridge, 

(Note. — The  following  opinion,  dated  August  6,  1872,  was  addressed 
to  Colonel  Macomb  when  he  was  in  charge  of  the  bridge,  and  a  copy  of 
it  was  obtained  from  Mr.  Lane,  subsequently,  in  a  correspondence  with 
that  gentleman  upon  another  case  involving  the  jurisdictiou  of  the 
United  States  over  the  bridge  and  its  approaches :) 

I  have  examined  the  papers  submitted  to  me,  including  the  letter  of  James  Grant, 
the  president  of  the  Davenport  Central  Street  Railway  Co.,  touching  the  right  of  saitl 
street-railway  co.  to  construct  its  track  to  the  Government  bridge,  and  at  your  request 
I  submit  the  following  opinion  : 

The  ordinance  of  the  city  council  of  Davenport,  granting  the  use  of  the  streets  to 
said  street  railway  co.,  was  passc^d  and  api)roved  April  10th,  1871,  and  section  1  of  said 
ordinance  authorizes  said  street  railway  co.   to  construct  their  railway   **  on  Fourth 
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^et  to  a  point  where  the  GrovernmeDt  bridge  crosses  the  Mississippi,  unless  said  com- 
ly  should  elect  to  run  their  easterly  triick  along  Second  street  to  said  bridge,  said 
terly  track  diverging  from  the  north  and  south  track,  either  at  Front  or  Second 
9et,  as  the  company  may  elect/' 

t  is  under  the  provisions  of  this  section,  as  above  quoted,  the  said  street  railway  co. 
ims  the  right  to  lay  down  its  track,  and  having  elected  ''  to  run  their  easterly  track 
ng  Secoud  street  to  said  bridge,"  the  company  is  now  constructing  the  same.  After 
areful  examination  of  the  ordinance,  I  am  of  the  opinion  that  the  company  has  a 
;ht  to  extend  its  track  on  Second  street  to  a  point  opposite  to  the  bridge,  but  as  the 
rthend  of  the  wagon  part  of  the  bridge  is,  as  lam  advised,  sixty  or  seventy  feet  south 
»m  the  south  line  of  Second  street,  tiie  question  arises  whether  the  company  has  the 
;ht  to  extend  its  track  over  this  space  and  connect  with  the  track  on  the  bridge.  I 
ve  been  unable  to  iind  any  ordinance  piissed  by  the  city  conferring  any  authority 
«on  the  Government  over  the  streets  at  this  point,  or  any  legislation  either  by  Con- 
es<»  or  by  the  State  legislature  either  conferring  such  authority  or  divesting  the  city 

the  control  of  these  streets.  It  would  seem,  therefore,  that  at  present  the  control 
itl  authority  over  these  streets  is  vested  in  the  city  council  of  the  city  of  Davenport, 
id  inasmuch  as  the  city  council,  has  consented  to  the  location  and  building  of  the 
idge  at  this  point,  I  am  of  the  opinion  that  the  immediate  approach  to  the  bridge  is 
;ce<»sarily  a  part  of  the  bridge,  or  at  least  a  necessary  incident,  and  the  right  to  the 
ie  of  the  street  to  construct  and  use  the  same  in  connection  with  the  bridge  is  also 
-anted  to  the  Government,  and  until  the  bridge  and  its  approaches  are  fully  com- 
leted  and  thrown  open  to  public  travel,  the  Government  has  such  control  over  the 
nmediate  approach  as  to  authorize  it  to  prevent  the  construction  or  laying  a  street- 
nlroad  track  up  to  the  bridge  and  connecting  with  the  track  on  the  bridge. 

The  question,  however,  is  not  entirely'  free  from  difficulty.  The  city  council,  by  its 
larter,  has  the  undoubted  control  over  the  public  streets.  It  has  granted  to  the  Gov- 
rnuieut  the  right  to  locate  the  bridge  at  the  foot  of  Le  Claire  street,  and  also  to  the 
iilway  CO.  the  right  to  lay  its  track  on  Second  street,  but  it  has  not  by  any  ordinance 
edned  the  rights  conferred  upon  the  Government.  The  remedy  il*  by  such  appropriate 
lunicipal  and  State  or  congressional  legislation  as  will  clearly  define  the  rights  of  all 
arties,  and  prevent  difficulties  which  may  frequently  arise. 

The  north  end  of  the  wagon  part  of  the  bridge  is  located,  as  I  am  advised,  at  the 
unction  of  Le  Claire,  Secoud,  and  Front  streets,  but  I  do  not  know  its  precise  relation 
o  the  lines  of  these  streets  further  than  I  have  already  indicated. 
Very  respectfullv,  your  obedient  servant, 

JAMES  T.  LANE, 

U.  S.  Attorney. 
^o\.  J.  N.  Macomb, 

C'or/>«  of  Engineers^  Rock  Inland  : 

Sir:  In  accordance  with  yoiw  request,  communicated  through  Maj.  Benyaurd,  I 
lubmit  the  following  additional  opinion  in  relation  to  the  control  of  the  streets  in  the 
rity  of  Davenport  and  the  necessary  legislation  to  vest  the  control  thereof  in  the  Gov- 
;raraent  so  far  as  requisite  to  the  use  of  the  new  bridge. 

By  the  statutes  of  Iowa  the  fee-fdmple  title  to  the  public  streets  is  vested  in  the 
nunicipal  authorities,  and  hence  the  absolute  control  of  the  streets,  subject  to  their 
>ee  unrestricted  public  use  as  such,  is  in  the  city  council,  which  has  also  the  right, 
(vith  the  consent  of  all  the  property-owners  on  and  along  such  streets,  to  vacate  the 
$ame. 

While,  therefore,  the  city  council  cannot  divest  itself  of  the  duty  and  the  ultimate 
responsibility  arising  from  the  control  of  the  street-s,  yet  I  have  no  doubt  it  has  the 
right  to  grant  to  the  U.  S.  Government  the  use  of  these  streets  at  the  northern  end  of 
the  bridge  for  constructing  and,  if  necessary,  for  making  them  approaches  to  the  bridge, 
ind  also  the  supervision  thereof  so  far  as  may  be  required  In  the  proper  use  of  the 
bridge,  subject,  however,  to  the  duty  of  keeping  said  streets  always  free  and  passable 
to  the  pnblic  in  their  ordinary  uses  as  public  streets. 

This  may  be  done  by  an  ordinance  to  be  prepared  and  agreed  upon  between  the 
^k)vernment  and  the  city  and  to  be  adopted  and  passed  by  the  city  council. 

If,  however,  the  absolute  and  unqualified  control  of  these  parts  of  these  streets 
idjacent  to  the  bridge  is  necessary  to  be  vested  in  the  Government,  then  it  will  be 
necessary  either  to  have  those  parts  vacated  by  the  city  or  to  have  an  act  of  the  State 
legislature  authorizing  such  control.  The  vacation  of  the  streets  would  be  very  diffi- 
L'ult,  and  would  make  it  necessary  for  the  Government  to  purchase  the  title  after  such 
vacation. 

I  have  DO  doubt,  however,  of  the  power  of  the  city  council  to  grant  to  the  Govern- 
ment all  the  control  and  supervision  of  the  portions  of  these  streets  adjacent  to  the 
bridge  and  required  for  its  approaches  that  may  be  necessary  for  the  Govt;rnment 
iuthbrities  to  exercise  in  the  use  of  the  bridge. 
V>ry  respectfully,  your  obedient  servant, 

JAMKS  T.  LANE. 


J 
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Rock  Island  Arsenal,  Jj^ril  2oih,  1872, 

Messrs.  Jami:s  Grant  aud  W.  C.  Brewster, 

President  and  Secretary  Davenport  Central  Railway  Company ^  Davenport,  Iowa: 

Gentlemen:  I  have  the  honor  to  ackowledge  the  receipt  of  your  letter  of  the  17tli 
inst.,  inclosing  copy  of  the  charter  of  the  Davenport  Central  Railway  Company,  and 
requesting  permission  to  extend  a  horse  railway  line  across  the  Government  bridges 
and  across  the  arsenal  lands  from  Davenport,  Iowa,  to  Rock  Island,  Illinois. 

In  reply,  I  have  to  state  that  I  have  no  doubt  in  my  own  mind  that  no  power  his 
authority  to  grant  such  a  privilege  except  Congress,  and  that  I  certainly  could  not 
grant  such  a  privilege. 

If  it  were  established  that  a  horse  railway  is  a  railroadj  such  as  is  contemplated  iQ 
the  several  acts  of  Congress  authorizing  the  construction  of  the  Rock  Island  bridge, 
then  it  is  possible  that  these  laws  empower  the  Secretary  of  War  to  grant  you  a  riglii 
of  way  over  so  much  of  the  Rock  Island  bridge  as  you  may  desire  to  use,  but  a  right 
of  way  gained  under  those  laws  would,  in  my  opinion,  compel  a  compliance  with  those 
portions  of  those  laws  which  would  require  you  to  share  equally  with  the  Chicago, 
Rock  Island  and  Pacific  Railroad  Compauy  the  expense  which  that  company  has 
alrrady  incurred  in  getting  a  right  of  way  over  the  Rock  Island  bridge;  and  then  a 
right  of  way  across  the  arsenal  and  over  the  Government  wagon  bridge  to  Rock  Islaod 
must  be  obtained  from  Congress. 

The  above  is  simply  my  own  opinion,  but  I  believe  it  is  a  correct  one.  I  will  state 
in  this  connection  that  I  desire  the  construction  and  operation  of  a  horse  railwaj 
across  the  arsenal  and  Government  bridges  between  Davenport  and  Rock  Island, 
because,  and  only  because,  of  the  great  benefit  that  1  conceive  such  a  railway  woold 
confer  upon  the  towns  of  Davenport,  Rock  Island,  and  Moline,  and  because  it  would 
relieve  this  arsenal  in  a  great  measure  from  ax)plicatious  to  pass  vehicles  over  the 
bridges  to  the  injury  of  Government  interests. 

I  should,  therefore,  favor  the  construction  and  operation  of  a  railway  by  such  a  com- 
pany or  companies  ^s  would  best  subserve  the  interest*  I  have  de8cribe<i,  and  I  think 
it  would  be  best  that  the  railway  thould  be  operated  by  the  railway  companie-s  on  both 
sides  of  the  river. 

I  have  already  indorsed  favorably  a  bill  which  was  referred  to  me  from  the  United 
States  Senate,  about  two  monthw  ago,  to  graiit  this  right  of  way  to  the  Davfcnjwrt  Cify 
Railway  Company,  Moline  aud  Rock  Island  Horse  Uiiilway  Company,  and  the  owners 
of  the  Rock  Island  and  Davenport  Ferry  franchise. 
Very  respectfully,  vour  obt.  svt., 

D.  W.  FLAGLER, 
Brt.  Lt.  Col.  V.  S.  A.,  (apt.  of  Ordnance,  Comdg. 

To  which  the  following  renlv  was  received: 

Davenport,  Iowa,  April  27, 1872. 
Col.  D.  W.  Flagler. 

Comdg.  liovk  Island  Arsenal y  Rock  Island,  III. : 

Dear  Sir  :  We  arc  in  the  receipt  of  yours  of  the  25th  inst.    Supposing  that  you  woald 
refer  our  letter  to  the  Secretary  of  War,  we  addressed  a  letter  to  him  containing  sa|5" 
gestions  as  to  the  control  of  the  island  by  the  War  Department,  which  we  think  would 
satisfy  some  of  the  dithculties  suggested  by  you.    We  entirely  concur  and  acquiesce  in 
the  propriety  of  the  views  exprevS^od  by  you  in  conversation,  that  all  the  property  of 
every  description,  including  highways,  bridges,  and  railways,  whether  steam  or  horse 
railways,  should  be  under  the  control  of  the  War  Department,  and  regulated;  and 
after  our  interview  with  you  we  determined  not  to  embarrass  your  Department  or  Con- 
gress with  applications  for  special  privileges  or  rights  to  our  corporation.    We  had  no 
idea  or  belief  that  un<ler  the  acts  of  Congress  granting  rights  to  the  Chicago,  Rock 
Island  and  Pacific  Railroad  for  crossing  their  trains  on  the  upper  end  of  the  Govern- 
ment bridge,  that  that  corporation  has  any  interest  or  control  over  the  part  of  the 
bridge  reserved  by  the  Government  for  its  own  or  other  public  use,  and  we  have  no 
doubt  that  the  entire  use  of  the  lower  chord  of  the  bridge  is  free  to  the  use  of  the 
United  States  for  any  purpose. 

What  we  desired  to  ask  of  the  War  Department  was  simply  this:  No  provision  has 
been  made  by  act  of  Congress  for  the  use  in  any  manner  of  the  Government  portion 
of  the  bridge ;  the  War  Department  is  authorized  to  construct  a  wagon  road  and  bridge 
across  the  iMlaud,  and  to  make  compensation  to  the  owners  of  the  old  railway  bridge, 
(act  of  1860.) 

The  act  of  18f)4  authorizes  the  War  Department  to  acquire  the  whole  island  for  an 
arsenal  and  make  it  a  military  reservatiim. 

Congress  has  made  no  provision  for  street  cars  run  by  horses,  or  any  other  vehicles, 
on  the  wagon  road  and  bridge.  It  is  in  that  respect  like  all  other  military  reserva- 
tions^ under  the  control  of  the  War  Department. 
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Id  this  position  of  affairs  onr  corporation  has  the  right  and  proposes  to  ran  its  street 
^rs  to  the  bridge  as  soon  as  finished.  We  simply  ask  that  until  a  final  determination 
arrired  at  by  the  War  Department,  we  have  the  power  to  run  oar  cars  across  the 
f  idge  and  island.  In  our  letter  to  the  Secretary  of  War,  which  we  wrote  to  accom- 
^oy  any  reference  you  might  make,  we  suggested  that  if  the  power  to  spend  money 
y  the  Department  for  this  purpose  was  doubted,  we  would  advance  it  and  take  our 
«k  of  contributions  from  other  street  railways  or  the  United  States.  We  send  you  a 
^py  of  that  communication,  and  solicit  your  attention  and  that  of  the  War  Depart- 
keut  to  it. 

Your  obt.  svts., 

JAMES  GRANT. 
W.  C.  BREWSTER. 

The  following  is  the  letter  referred  to  in  the  foregoing  communication  : 

Davenpokt,  April  ISthy  1872. 
[on.  W.  W.  Belknap, 

Stcretary  of  fVaVf  Washinytony  D  C: 

Drar  Sir  :  The  Davenport  Central  Street  Railway  Company  has  a  charter  from  the 
ty  to  build  their  road  to  the  Government  bridge  at  this  place,  and  will  be  running 
leir  cars,  already  in  operation,  to  the  bridge  as  soon  as  it  is  open  for  travel.  The 
ridge  is  constructed  with  a  track  for  street  cars,  and  the  opinion  was  common  that 
ongress  would  authorize  some  company  to  build  a  street  railway  across  the  foot  of  the 
land,  a  distance  of  perhaps  half  a  mile.  With  this  view,  I  was  instructed  by  the 
avenport  Central  Company  to  apply  to  Congress  for  such  rights. 
An  interview  with  Colonel  Flagler,  the  commandant,  has  satisfied  us  that  onr  appli- 
ition  to  Congress  should  not  have  been  made;  that  the  War  Department  does  not 
itend  that  there  shall  be  any  private  ownership  of  property  on  the  island,  and  the 
itire  regulation  of  highways  on  the  island  will  be  under  the  control  of  the  War  De- 
irtment.  As  a  street-railway  track  has  been  prepared  on  the  bridge,  we  infer  that  it 
ill  be  extended  across  the  island  to  the  Illinois  side,  and  thaf  it  will  be  open  to  all 
.reet  railways  that  shall  contribute  such  sums  as  the  Department  may  require,  and 
et  authority  from  the  local  governments  to  run  to  the  bridge.  With  this  we  are  con- 
mt.  We  suppose  the  War  Department,  without  further  legislation,  has  ample  power 
>  make  and  regulate  the  use  of  highways  across  the  island  and  bridges.  If  you  have 
oy  doubt  about  such  power,  we  suggest  that  you  obtain  it.  Nothing  will  be  done  in 
>lation  to  private  interest  by  the  present  Congress.  The  bridge  will  lie  open  to  public 
96  in  May,  and  unless  a  tramway  is  constructed  for  street  cars,  passengers  (from  town 
)  town)  will  be  much  incommod^.  The  company  I  represent  is  ready  to  act  now,  to 
ibmit  to  all  rules  which  yon  may  establish  for  street  cars  crossiug  the  bridge  and 
dand,  and  if  the  small  sum  necessary  to  extend  the  track  across  the  foot  of  the  island 
I  of  any  importance,  to  iurnish  it,  and  look  to  Congress  or  contribution  from  other 
onipaoies  to  re*imburse  them.  What  we  wish  is  to  make  money  for  ourselves,  and 
ccommodate  the  large  travel  which  will  seek  the  bridge  during  the  present  season. 
Vour  obe<lieut  servant, 

JAMES  GRANT, 
Preaident  Davenport  Central  liailway. 

On  the  30th  of  April,  1872, 1  referred  the  foregoing  letter  to  the  Chief 
•f  Ordnance,  with  the  following  indorsement,  viz: 

As  the  letter  from  Messrs.  Grant  and  others,  referred  to  herein,  was  sent  to  the  Sec- 
etary  of  War  direct,  and  is  probably  now  at  the  War  Office,  it  is  respL-ctfully  suggested, 
f  the  Chief  of  Ordnance  deem  it  desirable,  that  these  papers  be  referred  to  the  Secre- 
iry  of  War  also. 

Copies  of  the  letters  from  Messrs.  Grant  and  others  to  me  and  of  my  reply  thereto 
re  inclosed.  My  views  respecting  a  hor8e-railroad  across  the  Government  bridges  and 
lie  west  end  of  the  arsenal  are  fully  explained  in  my  letter  to  Messrs.  Grant  and  others, 
[;opy  inclosed,)  and  also  in  a  report  on  Senate  bill  No.  5^1,  referred  to  mo  from  the 
Ordnance  Office  February  10,  1872,  and  returned  with  letter  dated  February  1.^),  1872. 
would  respectfully  invite  attention  to  those  views  before  any  favorable  action  is  taken 
pon  the  application  of  Messrs.  Grant  and  others. 

I  still  beli«ve  that  my  opinion  expressed  to  the  writers  of  this  letter,  that  authority 
[>  build  and  operate  a  horse-railway  across  the  bridges  and  arsenal  could  only  be 
ranted  by  Congress,  was  a  correct  one. 

The  act  approved  June  27,  1806,  says,  "  and  establishing  thereon  a  wagon  road  for  the 
se  of  the  Government  of  the  United  States." 

The  writers  ask  for  the  building  of  something  not  a  wagon  road,  and  for  the  use  of 
he  same  by  a  corporation,  not  the  Government  of  the  United  States,  for  which  the 
cl  does  not  give  authoiity. 

20  ORD 
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A  Dumber  of  corporations  (not  less  than  six,  I  believe)  are  applying  for  this  priv- 
ilege, and  it  is  possible  tbat  these  applicants  are  endeavoring  to  head  olf  the  others 
before  they  can  obtain  the  authority  from  Congress.  If  the  horse-railway  is  ever  built, 
I  think  it  should  be  operated  for  the  following  purposes: 

First.  To  a£ford  the  greatest  amount  of  benetit  to  the  .Government  of  the  United 
States;  and, 

Second.  The  greatest  amount  of  benefit  to  the  cities  of  Moline,  Rock  Island,  and 
Davenport,  and  to  that  end  that  it  should  be  operated  in  connection  with  the  other 
horse-railways  on  both  sides  of  the  river. 

D.  W.  FLAGLER, 
Capt  of  Ordnance,  Bvt.  Lt,  Col.  U.  S,  A.,  Com 


The  Committee  on  Railways  and  Canals,  appointed  by  tbe  Forty-third 
Congress  on  December  17, 1873,  referred  House  bill  No.  391  to  the  Sec- 
retary of  War  for  bis  judgment  in  regard  to  tbe  propriety  of  itsbein^ 
passed,  and  having  been  sent  by  him  to  the  Chief  of  Ordnance,  United 
States  Army,  it  was  referred  to  me  for  report.    Tbe  bill  reads  as  follows : 

[H.  E.  391.    Forty-third  Congress,  first  session.] 

In  the  House  of  Represkntatives, 

December  8,  1873. 

Read  twice,  referred  to  tbe  Committee  on  Railways  and  Canals,  and  ordered  to  be 
printed. 

Mr.  Cotton,  on  leave,  introduced  the  following  bill : 

A  RILL  to  empower  the  Sc^cretary  of  "War  to  ejttablinh,  under  cerfnin  condition«,  a  horwe  r»iltray  npon 
and  over  the  island  of  Kock  Inland  and  bridges  erected  by  tbe  United  States,  counectiug  tbe  ciiiet 
of  Davenport  and  Kock  Island  therewith. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepresenlatives  of  the  United  States  of  Amm(6 
in  Congress  assembled,  Tbat  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
empowered  to  have  located  and  built,  in  such  manner  as  he  may  deem  tit,  upon  the  island 
df  Rock  Island,  in  the  State  of  Illinois,  and  upon  the  bridges  connecting  it  with  the  cities 
of  Davenport,  Iowa,  and  Rock  Island,  Illinois,  acontinuons  line  of  double-track  paswD- 
ger-railway»  at  the  expense  of  such  horse-railway  companies  as  may  desire  to  opente 
the  same,  which  companies  shall  have  the  privilege  of  operating  the  said  railway  at 
theiY*  own  expense,  and  only  by  animal  power,  under  such  regulations  and  restrictions 
as  to  the  times  and  manner  of  running  the  cars,  the  keeping  of  the  roadways  and 
tracks  in  repair,  and  the  rates  of  fare,  as  the  Secretary  of  War  shall,  from  time  to  time, 
prescribe ;  the  Secretary  of  War,  under  the  same  regulations  and  restrictions,  may  per- 
mit any  other  horse-railway  company  or  companies  also  to  operate  said  railway  upon 
their  paying  to  the  parties  in  interest  their  proportionate  share  of  the  cost  thereof, and 
he  shall  determine  the  amonnt  to  be  paid.  The  said  privilege  shall  be  at  all  times 
liable  to  suspension  or  revocation  by  the  Secretary  of  War  whenever,  in  his  jadgiueni. 
the  public  interest  may  demand. 

Sec.  2.  That  the  said  companies  shall  be  reqnired,  whenever  so  directed  by  the  Post- 
master-General, to  carry  the  mails  of  the  United  States  to  and  from  the  cities  of  Daven- 
port, Iowa,  and  Rock  Island,  Illinois,  and  shall  have  no  claim  for  compensation  forsoch 
service  beyond  that  which  may  be  ordered  to  be  paid,  as  in  his  view  eijuitable  and jast, 
by  the  Postmaster-General. 

Sec.  3.  That  if  any  person  or  persons  shall  willfnlly  and  unnecessarily  obstructor 
impede  the  passage  on  or  over  said  railway,  or  any  part  thereof,  or  shall  injure  or  de- 
stroy the  care,  or  any  property  belonging  to  said  companies,  the  person  or  persons  so 
offending  shall  forfeit  and  pay  for  every  such  olfense  the  sum  of  twenty  dollars  to  said 
companies,  and  shall  remain  liable,  in  addition  to  said  penalty,  for  any  loss  or  damigc 
occasioned  by  his,  her,  or  their  acts  as  aforesaid,  and  that  suits  therefor  may  be  bad 
in  any  court  having  jurisdiction  in  similar  cases. 

Sec.  4.  This  act  may  be  amended  or  re[)ealed. 

The  foregoing  papers  were  returned  to  the  Chief  of  Ordnance,  with  the 

following  indorsement: 

Rock  Island  Aksenai^ 

Deer.  23d,  1873. 
Respectfully  returned  to  the  Chief  of  Ordnance,  U.  S.  A. 

I  inclose  herewith  a  map  showing  the  proposed  location  of  this  railroad.  The  ront* 
is  over  the  two  arsenal  wagon-road  bridges  and  across  the  arsenal  grounds,  along  Fort 
Arjistrong  avenue.    In  my  opinion  it  would  be  unwise  for  the  United  States  to  author- 
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ze  the  bnilcliD^  of  this  railroad.  The  control  of  the  road  would  have  to  remain  under 
he  iSecretary  of  War,  and  would  present  some  difficulties.  The  track  and  cars  on  the 
lame  would  furnish  some  obstruction  to  the  large  traffic  of  teams  now  on  the  bridges. 
This,  in  connection  with  the  draw  on  the  long  bridge,  the  steep  approach  at  the  north 
)nd,  which  will  probably  be  further  obstructed  b^'^  the  track  of  the  Davenport  and 
>t.  Paul  Railroad,  and  the  tracks  and  sidings  of  three  railroad  companies,  which  the 
iroposed  track  would  have  to  cross  at  the  south  approach,  (on  the  Rock  Island  side,) 
ncreases  the  likelihood  of- trouble  and  obstructions.  These  objections  are  not  such  as 
vould  generally  prevent  municipal  authorities  from  granting  a  charter  in  like  cases, 
>ut  tbe^e  taken  in  connection,  the  objection  to  and  difficulties  inseparable  from  grant- 
og  private  companies  vested  rights  within  a  military  post,  and  particularly  sn  arsenal, 
md  troubles  growing  out  of  questions  of  jurisdiction,  are  such  as  to  make  me  think  it 
?ould  be  unwise  to  grant  it. 

I  do  not  think  the  citizens  of  the  two  cities  are  generally  in  favor  of  the  building  of 
nch  a  track ;  that  is,  there  is  a  feeling  that  the  obstruction  to  teams  would  not  be 
^ropensated  for  by  the  benefit  to  travel. 

I  am  aware  that  this  opinion  and  report  does  not  agree  with  one  made  by  me  upon 
i  similar  bill  last  winter,  but  it  is  the  result  of  observation  during  a  year  of  use  of  the 
iridges  by  the  public,  and  of  a  free  discussion  of  the  merits  of  the  case. 

If  the  railway  is  to  be  built,  the  provisions  of  the  inclosed  bill,  leaving  the  whole  matter 
n  the  hands  of  the  Secretary  of  War,  are  proper,  and  these  provisions  should  be  insisted 
ipon,  and  should  not  be  changed. 

I  recommend  that  the  9th  and  10th  lines  of  sec.  3  be  changed  to  read,  **  suit  there- 
br  may  be  had  in  courts  of  the  United  States." 

It  is  necessary  that  the  jurisdiction  of  the  United  States  over  the  bridges  should  be 
naintained.  The  jurisdiction  of  the  United  States  over  the  **  Rock  Island  bridge  "  has 
ilready  been  questioned,  and  a  case  involving  this  question  is  now  before  the  United 
i^tates  courts. 

D.  W.  FLAGLER, 
CapVn  of  Ordnance,  livt  Lieut.  Col,  C.  S.  J.,  Commanding, 

TELEGRAPH  LINES  ACROSS  THE  BRIDGES  AND   ISLAND. 

Durfng  the  years  1873  and  1874  there  was  a  good  deal  of  correspond- 
3nce  with  the  ojficers  of  different  telegraph  companies  respecting  the 
erection  of  telegraph-lines  on  and  across  the  bridges  and  the  island. 
This  resulted  in  granting,  by  consent  of  the  Secretary  of  War,  the 
privileges  requested. 

In  1873  the  Western  Union  Telegraph  Company  erected  a  handsome 
ron  tower  on  the  center  of  the  draw  of  the  bridge,  of  such  height  as  to 
jause  the  wires,  rising  to  its  summit  from  the  top  of  the  bridge  on  each 
dde,  to  be  above  the  tops  of  the  highest  smoke-stacks  of  steamer^  at 
jigh  water.  The  tower  is  provided  with  a  revolving  top  to  permit  the 
nruing  of  the  draw  without  interfering  with  the  wires.  The  same  com- 
pany fastened  insulating  wooden  strips  to  the  top  bracing  of  the  bridge, 
Tom  Davenport  to  the  island,  for  carrying  the  wires,  and  put  up  along 
Port  Armstrong  avenue  and  along  the  east  side  of  the  other  bridge  a 
ine  of  heavy  "city^  telegraph-poles. 

This  privilege  was  granted  to  the  Western  Union  Telegraph  Company 
m  condition  that  they  should  permit  other  companies  to  put  their  wires 
)n  the  same  line  of  poles  and  other  supports  upon  their  paying  to  that 
K)mpany  a  fair  share  of  the  cost.  The  Atlantic  and  Great  Western 
Company  has  complied  with  this  condition  and  i)ut  up  its  wires  on  the 
^me  line. 

In  1872  the  Western  Union  Company  furnished  me  with  wires,  poles, 
ind  instruments  and  battery,  and  1  put  up  a  telegraph-line  from  the  ar- 
senal office  to  the  west  end  of  the  island,  about  1 J  miles,  and  connected 
Jiere  with  the  wires  of  the  Western  Union  Company. 
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The  following  papers  give  a  history  of  the  cases  involving  the  jiiir 
diction  of  the  United  States  over  the  part  of  the  bridge  lying  betw^ 
the  center  of  the  main  channel  of  the  river  and  the  city  of  Davenp 
and  the  Davenport  approach  : 

United  States  vh.  William  Bokiimk. 

Before  S.  E.  Brown,  esquire,  United  States  commissioner. 

June  13,  167:?. 

The  defendant  was  arrested  on  the  char^ire  of  the  crime  of  an  asfiaanlt  with  intent  to 
kill  Oscar  Ohlson,  a  guard  on  the  Government  bridge  at  the  Rock  Island  arsenal,  ou 
the  night  of  the  Uth  of  June,  1873. 

STATEMENT  OF   FACTS. 

Oscar  Ohlson  was  a  rejjular  gnard  stationed  on  the  main  bridge  between  the  islaod 
of  Rock  Island  and  the  Iowa  shore  of  the  Mississippi  River.  On  the  night  of  the  lltli 
of  June,  1873,  the  defendant  drove  across  said  bridge  several  times,  stopping  his  wagou 
on  the  bridge,  and  otherwise  misconducting,  in  violation  of  the  regulations  for  persoos 
permitted  to  use  said  bridge,  and  on  being  reminded  by  the  said  guard  of  the  rep:nla- 
tions,  and  being  ordered  to  move  on,  became  excited,  and  made  threats  against  the 
guard. 

He  came  back  the  last  time  evidently  with  no  other  purpose  than  to  creat-e  a  qnar- 
rel  with  said  guard,  and  conducted  himself  in  a  violent  and  boisterous  manner,  and 
on  reaching  the  north  end  of  the  bridge  (on  the  Iowa  shore)  demanded  that  the  gnard 
should  come  out  and  talk  with  him,  which  demand  the  guard  declined  to  obey.  Soon 
after  the  defendant  drove  back  on  to  the  bridge  where  the  guard  was,  and  stopped 
and  began  an  altercation  with  him,  and,  on  being  ordered  to  move  on  in  the  track,  as 
required  by  the  regulations,  refused,  and  made  the  assault  on  the  guard  with  a  loaded 
pistol. 

He  was  arrested  at  the  end  of  the  bridge  on  the  island  of  Rock  Island,  locked  np 
in  the  guard-house,  and  ou  the  next  day  was  delivered  to  the  United  States  marshal  for 
the  district  of  Iowa,  who  had  a  warrant  for  said  defendant,  issued  by  said  comuift- 
sioner,  and  was  brought  to  trial  ou  the  charge  above  stated,  before  said  United  Stateii 
commissioner,  on  the  13th  day  of  June,  1873,  at  the  city  of  Davenport,  said  district  of 
Iowa. 

James  T.  Lane,  U.  S.  district  attorney  for  the  district  of  Iowa,  appeared  for  plaintiff- 
Messrs.  Sweeney  and  Jackson  appeared  as  counsel  for  defendant. 

On  the  trial,  on  these  facts,  it  was  claimed  by  the  district  attorney,  on  behalf  of  tbe 
Government,  that  the  State  of  Illinois,  by  an  act  of  the  legislature,  had  ceded  to  tbe 
United  States  full  jurisdiction  over  the  island  of  Rock  Island  and  the  waters  and 
approaches  adjacent  thereto.  That  by  various  acts  of  Congress  tbe  United  States 
had  established  an  arsenal  and  armory  on  said  island,  and  assumed  complete  authority 
and  jurisdiction  over  the  said  island  and  the  waters  adjacent  thereto,  and  constructed 
the  bridge  in  question  for  the  use  of  and  as  an  approach  to  said  island,  and  as  a  part 
of  said  arsenal  and  armory,  and  the  United  States  had  full  authority  and  jarisdictioQ 
over  the  same. 

That  notwithstanding  the  offense  charged  was  committed  on  that  part  of  the  said 
bridge  which  is  within  the  county  of  Scott  and  State  of  Iowa,  and  that  said  State  of 
Iowa  has  never  by  any  act  of  its*  legislature  ceded  its  authority  and  jurisdiction  owr 
said  part  of  said  bridge  to  the  United  States,  yet  the  United  States  reserved,  ia  tbe 
admission  into  the  Union  of  both  the  States  of  Illinois  and  Iowa,  its  general  authority 
over  the  Mississippi  River,  and,  inasmuch  as  both  the  constitutions  of  the  States  of 
Illinois  and  Iowa,  as  well  as  the  laws  of  each  of  said  States,  provided  that  for  oft'enses 
committed  on  said  river  the  jurisdiction  to  punish  was  in  either  State,  the  jurisdiction 
of  the  Federal  courts  in  the  district  of  Iowa  was  well  taken  in  this  case,  if  the  otfeose 
was  punishable  by  any  act  of  Congress. 

And  the  counsel  for  the  United  States  relied  upon  the  2nd  section  of  the  act  of  Con- 
gress of  the  5th  of  April,  1866,  (see  2ud  Brightly's  Digest,  page  166,  sec.  71,)  whicb 
provides  as  follows,  viz  : 

*'  If  any  offense  shall  be  committed  in  any  place  which  has  been  or  shall  hereafter  be 
ceded  to  and  under  the  jurisdiction  of  the  IJnitod  States,  which  offense  is  not  prohibited 
or  the  punishment  thereof  is  not  siJecially  provided  for  by  any  law  of  the  United  Stat<*. 
feuch  offense  shall,  upon  conviction  in  any  court  of  the  United  States  having  cognizance 
thereof,  be  liable  to  and  receive  the  same  punishment  as  the  law  of  the  State  in  whicb 
such  place  is  or  may  be  situated,  now  in  force,  may  provide  for  the  like  offense  when 
committed  within  the  jurisdiction  of  such  State ;  and  no  subsequent  repeal  of  any  such 
State  l«w  shall  affect  any  prosecution  for  such  offense  in  any  of  the  courts  of  the  United 
States.'' 

The  counsel  for  defendant  claimed  that  inasmuch  as  the  locus  of  the  offense  iras 
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it,lim  the  boundary-lines  of  the  State  of  Iowa,  which  had  never  ceded  its  jurisdiction 
^>^€3r  said  place  to  the  United  States,  the  olfeuge,  if  committed,  was  exclusively  cogniz- 
^^le  iu  the  courts  of  the  State  of  Iowa. 

It  was  conceded  that  by  the  laws  both  of  the  State  of  Illinois  and  of  the  State  of 
lowa,  the  offense  was  a  felony  and  punishable  criminally  by  fine  and  imprisonment. 

DECISION. 

The  Commissioner,  held  that  the  offense  was  clearly  within  the  2nd  section  of  the 
^ct  of  Congress  relied  upon,  and  that  the  said  Government  bridge  was  a  necessary  part 
^f  the  Rock  Island  arsenal  and  armory,  and  as  such  the  United  States  had  full  and  com- 
plete authority  over  it,  and  jurisdiction  to  punish  offenses  committed  on  said  bridge  or 
any  part  of  it,  and  held  the  defendant  to  bail  to  answer  an  indictment  in  the  U.  S.  cir- 
cuit court  for  the  district  of  Iowa. 

Noted  to  the  alove  case, 

1st.  The  shore  abutment  of  said  Government  bridge  is  located  on  the  bank  of  the 
Mississippi  River,  within  the- city  of  Davenport  and  the  State  of  Iowa,  but  there  is  no 
resolution  or  ordinance  of  the  city  council  of  said  city  authorizing  or  consenting  to  it, 
or  giving  to  the  United  States  any  authority  or  control  over  the  approach  to  the  bridge, 
^hich  extends  over  two  or  three  of  the  public  streets  in  said  city. 

2nd.  There  is  an  entire  absence  of  any  legislative  action  by  the  State  of  Iowa,  giv- 
ing any  control  or  authority  to  the  United  States  over  that  end  of  the  bridge  within 
the  limits  of  the  State  of  Iowa,  or  in  any  manner  ceding  to  the  United  States  the  juris- 
diction of  said  State  over  said  territory. 

3d.  Congress  has  not  passed  any  act  providing  for  the  management  and  control  of 
that  part  of  said  bridge  devoted  to  the  use  of  teams  and  wagous,  and  regulating  the 
manner  of  such  use  by  teams,  foot-passengers,  and  street-railways,  and  enforcing  the 
same  by  the  impoeitiou  of  suitable  penalties  for  violation  of  any  of  such  provisions. 

This  case  was  never  brought  to  trial,  and  no  decision  in  the  United 
States  coart  of  the  question  of  jurisdiction  was  obtained. 

The  following  correspondence  relates  to  the  Davenport  and  Saint  Paul 
Kailroad  Company  crossing  the  approach  to  the  Eock  Island  bridge: 

Rock  Island  Arsenal,  Sept,  23, 1876. 
Mr.  John  E.  Henry, 

Freaident  of  the  Davenport  and  Xorthweatern  R.  R.  Co,,  Davenport,  Iowa: 

Sir:  In  our  last  conversation  upon  the  subject,  I  understood  yon  to  say  that  your 

compaDy  had  abandoned  a  plan  which  was  proposed,  or  talked  of,  that  is,  of  running 

a  track  of  your  company  over  the  approach  of  the  arsenal  bridge  at  the  Davenport  end. 

The  work  of  grading  for  your  track,  which  is  now  going  on,  seems  to  indicate  a 

change  of  plan  and  an  intention  to  run  the  track  over  the  approach. 

Will  y6a  be  kind  enough  to  inform  me  whether  this  is  true;  that  is,  whether  you 
still  desire  or  propose  to  run  your  track  over  the  approach  of  the  bridge ;  and,  if  so, 
whether  any  steps  have  been  taken  to  secure  a  right  of  way  over  the  approach. 

I  should  also  be  obliged  to  yon  for  any  other  information  on  the  subject  that  you 
may  have  to  coromnnicate. 

Very  respectfully,  your  obt.  servant, 

D.  W.  FLAGLER, 
Bet.  Lt,  Col.  U.  S.  A.y  Comdg. 

Davenport  and  St.  Paul  Railroad,  Receiver's  Office, 

Davenportf  Iowa,  Sept.  23,  1876. 
Col.  D.  W.  Flagler, 

Rock  Island  Arsenal : 

Dear  Sir:  Yours  of  this  date  is  received  and  contents  noted. 

The  city  council  of  this  city  have  authorized  me  to  lay  a  track  across  the  bridge- 
approach  you  mention,  and  I  am  making  preparations  to  do  so  with  as  little  delay  as 
possible. 

Yours,  respectfully, 

JOHN  E.  HENRY,  Receiver. 

Rock  Island  Arsenal,  ScjU.  2.5, 1876. 
Hon.  James  T.  Lane, 

United  States  District  Attorney  for  Uie  district  of  lotca,  Davenport: 

Sir  :  I  am  informed  by  the  receiver  of  the  Davenport  and  St.  Paul  Railroad  Co.  that 
bis  company  has  procured  authority  from  the  city  council  of  the  city  of  Davenport  to 
construct  a  railroad  over  or  through  the  Government  approach  to  the  arsenal-bridge 
at  the  Davenport  end. 
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Unfortunately,  I  cannot  find  that  the  city  of  Davenport  or  the  State  of  Iowa  has 
ever  ceded  to  the  United  States  the  land  covered  hy  the  approach ;  bat,  even  witboot 
8uch  cession,  it  seems  clear  to  me  that,  inasmnch  as  the  city  of  Davenport  has  given 
to  the  United  States  the  authority  to  use  thi^  land,  and  to  construct  thereon  for  its  a^ 
an  approach  to  its  (the  Government's)  bridge,  it  has  not  now  the  aothority  to  grant  to 
another  company  the  privilege  of  building  over  or  through  this  approach  any  constrac- 
tion  which  will  impair  or  injure  the  property  of  the  United  States. 

In  my  opinion  the  proposed  construction  will  seriously  injure  the  bridge -approach, 
and  interfere  with  the  use  of  the  bridge,  by  endangering  the  lives  and  property  of 
those  who  use  the  bridge. 

As  the  bridge  is  under  my  command,  and  property  in  my  charge,  I  am  compelled  to 
protect  it  from  injury.  I  have  the  honor,  therefore,  to  make  respectful  application  to 
you  to  procure  an  injunction  against  said  Davenport  and  Saint  Paul  R.  R.  Co.  from 
prosecuting  said  construction  over  or  throngh  the  Davenport  approach  to  the  arHeoal- 
bridge  (officially  known  as  the  Rock  Island  bridge)  until  the  matter  can  be  laid  before 
the  Secretary  of  War,  and  his  authority  for  the  construction  obtained. 

Also,  if  authority  to  construct  the  rail  road- track  over  the  approach  to  the  bridg« 
is  obtained,  the  plans  for  the  construction  should  first  be  submitted  to  the  Secretary  m 
War  and  acted  upon  by  him,  in  order  that  the  track  may  be  so  constructed  as  to  injan 
the  property  of  tne  United  States  as  little  as  possible. 

As  this  is  an  urgent  case,  I  have  to  request  you  to  act  in  the  matt-er  as  soon  u 
possible. 

As  the  case  is  so  urgent,  I  have  not  time  to  make  application  to  the  Attorney- 
General  to  instruct  you  to  act  in  the  matter,  and,  therefore,  apply  directly  to  you,  u 
required  by  law. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Bvi.  Lieut,  Colonel  V,  S,  A .,  Major  of  Ordnancey  Commanding. 

To  which  the  following  answer  was  received : 

Davenport,  October  6, 1876. 
Col.  D.  W.  Flagler, 

Eock  Island  Arsenal : 

Sir:  I  have  prepared  the  bill  for  an  injunction  against  the  Davenport  and  North- 
western Railroad  Company,  and  wish  to  see  you  iu  reference  to  it,  and  would  be  gUd 
if  you  could  call  at  the  office  to-morrow  (Saturday)  morning.  It  may  be  necessary  to 
have  some  affidavits  to  use  on  the  hearing. 

Have  you  a  copy  of  the  report  of  General  Warren  to  the  city  council  asking  for  the 
use  of  the  street  ? 

If  you  have,  I  shall  thank  yon  to  bring  it  with  you. 
I  shall  probably  go  to  Des  Moines  on  Saturday  evening. 
Very  respectfullj^ 

JAMES  T.  LANE, 

U.  S,  Attorney. 

Rock  Island  Arsenal,  October  6, 1876. 
Hon.  James  T.  Lane, 

U.  S.  DistHct  Attorney,  Davenport: 

Sir:  In  reply  to  your  letter  of  this  date,  I  regret  to  state  that  I  have  not  on  the 
files  of  the  arsenal  a  copy  of  the  report  you  ask  for. 

The  Secretary  of  War  and  General  Sherman  are  here  to-day,  and  this  will  prevent 
me  from  coming  to  see  you. 
I  will  come  over  on  Monday. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Bvt.  Lt,  Colonel  U,  S.  A.,  Cominanding. 

Des  Moines,  Iowa,  October  9, 1876. 
Colonel  D.  W.  Flagler, 

Rock  Island  Arsenal : 

Dear  Sir:  I  prepared  a  bill  for  injunction,  and  wrote  you  a  note  to  call  at  my 
office  on  Saturday ;  but  I  8ux>pose  you  were  detained  by  the  visit  of  the  honorable 
Secretary  of  War. 

If  you  still  desire  that  I  make  the  application,  you  can  call  at  our  office,  and  Mr. 
Davison  will  read  you  the  bill,  to  which  you  can  be  sworn  before  a  United  States  com- 
missioner, and  can  make  out  affidavits  of  yourself  and  any  others,  showing,  as  matters 
of  fact,  bow  and  in  what  manner  the  construction  and  operation  of  the  railroad  across 
the  approach  will  injure  the  bridge  or  mteifexft  Y«\t\i  its  uae  by  the  Government. 
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confess,  after  some  considerable  examiuatiou  and  reflection,  that  I  have  prrave 
V>t^  as  to  the  success  of  our  application. 

liave  no  doubt  as  to  its  injurious  effect  upon  the  use  of  the  bridge,  but  do  not 
lie  it  is  such  an  injury  as  can  be  remedied  by  writ  of  injunction.    However,  if  yon. 
I  desire  it,  and, will  complete  the  papers  as  above  su<;gested,  and  have  them  for> 
'cled  to  me  here,  I  will  make  the  application . 
Very  respectfully, 

JAMES  T.  LANE, 
17.  S,  Attorney,  Dint,  of  Iowa. 

Rock  Island  Arsenal, 

October  lith,  1876. 
Q^  James  T.  Lane, 

United  States  Attorney,  District  of  Iowa,  Des  Moines : 

»xr:  I  have  just  received  your  letter  of  October  9th.    I  am  very  anxious  to  make 
attempt  to  procure  the  injunction,  even  though  we  faiL 
am  confined  to  my  bed,  suffering  mnch  pain,  and  not  able  to  attend  to  busine&s. 
vrill  try  to  have  all  the  affidavits  you  ask  for  completed  to-morrow. 
Verv  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Bvt,  Lt,  Colonel  U.  S,  A.,  Major  of  Ordnance,  Commanding. 

Rock  Island  Arsenal, 

October  12th,  1876. 
m.  James  T.  Lane, 

United  States  Attorney,  District  of  Iowa,  Des  Moines : 

^IR :  Referring  to  my  letter  of  yesterday  respecting  the  completion  of  certain  affida- 
"«,  I  find  that  the  United  States  commissioner  at  Rock  Island  is  absent  from  home 
^  will  not  return  for  two  weeks,  and  Mr.  Davison  informs  me  that  the  United  States 
^missioners  at  Davenport  have  no  authority  outside  the  limits  of  Iowa, 
t  am  still  nnable  to  leave  my  room,  and  as  1  am  very  anxious  to  procure  the  injanc- 
'n  restraining  the  Davenport  and  Northwestern  Railroad  Company  from  pushing 
6ir  track  across  the  approach  to  the  Government  bridge,  I  wish  to  ask  if  there  is  not 
cue  other  course  of  procedure  that  will  be  as  effective  as  the  affidavit  made  before  the 
lited  States  commissioner? 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Bvt.  Lt.  Col.  U.  S.  A.,  Major  of  Ordnance,  Commanding. 

Rock  Island  Arsenal, 

October  26th,  1876. 
the  Chief  of  Ordnance, 

U.  S.  Army,  Washington,  D.  C. : 

5ir:  I  have  the  honor  to  inform  yon  that  the  Davenport  and  St.  Paul  Railroad  Corn- 
ay  (now  known  as  the  Davenport  and  Northwestern  Railroad  Company)  is  grad- 
l  for  and  preparing  to  lay  its  track  across  the  approach  of  the  arsenal  bridge,  known 
the  *'  Rock  Island  bridge,''  at  its  Davenport  end. 

Their  authority  for  so  doing  is  the  marked  paragraph  of  a  copy  of  a  Davenport  city 
lioaDce,  inclosed  herewith. 

["he  amonnt  of  the  control  that  the  Government  has  over  this  approach  is  question- 
le,  and  is  certainly  limited. 

The  ground  occupied  by  the  United  States  for  its  approach  was  never  purchased  by 
)  United  States;  was  not  ceded  to  the  United  States  by  the  State  of  Iowa  or  the 
y  of  Davenport ;  nor  can  I  find  any  ordinance  of  the  city  granting  to  the  United 
ites  the  privilege  of  landing  |ts  bridge  and  constructing  its  approach  where  it  is. 
The  city  government  did,  however,  jjermit  the  United  States  to  land  its  bridge  and 
istrnct  its  approach,  and  it  can  be  established,  I  think,  that  permission  was  given 
rbidly  in  conferences  between  a  committee  of  the  city  council  and  the  commanding 
ic«T  of  this  arsenal,  while  he  was  in  charge  of  the  construction  of  the  bridge,  to 
id  the  bridge  and  build  the  approach  at  some  point  not  definitely  fixed. 
I^fterward,  however,  when  the  point  of  landing  was  fixed,  as  stated  above,  no  title 
the  land,  no  ordinance  granting  the  privilege  to  use  it,  was  obtained, 
[t  is  probable,  however,  that  the  Government  having  been  permitted  to  land  its 
Idge  and  build  its  approach,  and  to  hold  and  control  it  for  a  term  of  years,  that  it 
8  acnaired  the  right  to  protect  the  approach  from  such  damage  or  use  as  would 
'ioosiy  impair  or  injure  the  bridge. 

It  appears  that  the  city  council  acknowledges  this  right,  for  the  wording  of  the 
&rked  paragraph  in  the  ordinance,  inclosed  herewith,  was  originally  as  follows: 
?rovided,  however,  if  the  War  Department  of  the  United  States  permit  that  said 
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line  may  be  extended  from  said  point  opposite  the  east  end  of  Third  street/'  &c,  &e. 
(See  copy  of  the  same  ordinance,  as  publiohed  in  a  Davenport  paper,  traDsmitted 
herewith.) 

It  is  probable  that  the  change  in  the  wordinc^  of  this  paragraph  was  procured  by  the 
officers  of  the  Davenport  and  Saint  Paul  Railroad  Company,  as  the  ordinance  as  now 
in  force  admits  indirectly  that  the  United  States  may  have  authority  to  prevent  the 
laying  of  the  track. 

That  the  city  government  of  Davenport  permitted  the  United  Stat/cs  to  land  the 
bridge  whore  it  is,  and  to  build  the  approach  thereto,  and  occupy  and  hold  it,  is  abun- 
dantly shown  in  reference  to  it,  and  action  taken  in  regard  to  it  at  various  times,  as 
follows : 

1st.  Resolution  to  raise  the  grades  of  Le  Claire,  Front,  and  Second  streets,  paased 
by  the  city  council  of  Davenport,  August  18th,  1869.  (This  action  was  taken  at  the 
request  of  General  Warren,  then  in  charge  of  the  bridge  construction,  and  his  request 
was  embodied  in  a  report,  which  was  read  in  the  council.  I  have  not  yet  obtained  ft 
copy  of  this  report  from  General  Warren,  but  hope  to  do  so.) 

2d.  Ordinance  passed  November  3d,  1869,  granting  right  of  way  to  the  Davenport 
City  Railway  Company. 

3d.  Ordinance  May  11th,  1870,  granting  right  of  way  and  privileges  to  the  Daven- 
port and  Saint  Pan  1  Railroad  Company. 

4th.  Ordinance  passed  February  15th,  1871,  enabling  the  Chicago,  Jiock  Island  and 
Pacific  Railroad  Company  to  connect  with  the  Government  bridge. 

5th.  Ordinance  passed  December  6th,  1871,  granting  right  of  way  and  privileges  to 
the  Davenport  and  Saint  Paul  Railroad  Company.  (Supplementary  to  ordinance  of 
May  11th,  1870.) 

That  j'ou  may  understand  the  effect  of  laying  a  railroad-track  across  the  approach, 
I  have  prepared,  and  transmit  herewith,  a  map  of  the  approach  and  adjacent  city 
streets,  and  an  elevation  of  the  approach,  showing  also  the  position  of  the  upper  and 
lower  decks  of  the  bridge. 

The  line  of  the  Davenport  and  Saint  Panl  Railroad  Company,  (now  Davenport  and 
Northwestern,)  as  now  being  built  across  the  approach,  is  shown  by  the  blue  line* 
The  other  line,  for  which  a  right  of  way  is  granted  in  the  city  ordinance,  is  shown  by 
the  dotted  blue  line. 

The  ground  occupied  by  the  bridge  approach  is  included  within  the  red  lines. 

As  shown  by  grade  figures,  this  approach  is  raised  above  the  adjacent  streets,  and 
there  is  a  sharp  grade  from  the  streets  np  to  the  approach,  and  up  the  approach  to  the 
bridge. 

The  railroad-track  is  to  cross  the  approach  at  grade. 

The  railroad-track  will  reach  this  level  by  an  ea^y  grade  of  aboat  fifty  feet  to  the 
mile,  and  will  therefore  be  on  an  embankment  on  each  side  of  the  approach. 

The  effect  of  the  embankment  is  shown  in  the  profiles  inclosed  herewith. 

The  injuries  to  the  approach  which  I  apprehend  from  the  laying  of  this  track  are 
as  follows: 

1st.  Vehicles  passing  to  and  from  the  bridge  must  cross  the  railroad-track  obliquely. 

2d.  The  railroad  embankment  will  be  a  serious  obstruction  to  vehicles  going  from 
the  bridge  to  Front  street  on  either  side  of  the  approach,  and  a  slight  obstruction  to 
vehicles  going  from  the  bridge  to  either  Le  Claire  or  Second  street. 

8d.  The  passage  of  trains  across  the  approach  must  be  dangerous  to  persons  using: 
the  bridge.  This  danger  is  greatly  enhanced  by  the  following :  Vehicles  on  the  bridge 
are  on  iron  rails  and  must  keep  in  line,  and  there  is  no  room  for  "  turning  out."  The 
bridge  is  often  crowded.  If  a  line  of  vehicles  on  the  bridge  is  approaching  the  end  of 
the  bridge  and  any  animal  in  the  line  is  frightened,  he  would  probably  back  and  the 
carriage  be  run  into  by  the  next  behind,  and  so  on.  If  any  vehicle  is  broken,  none  of 
those  behind  it  can  get  off  the  bridge  till  the  broken  one  is  removed.  The  danger  of 
an  accident  in  this  way  is  increased  uy  the  partial  concealment  of  trains  by  the  iron- 
work of  the  bridge  until  the  engine  appears  in  front  of  the  animals  just  approachini^ 
the  end  of  the  bridge,  and  by  the  liability  of  horses  to  take  fright  at  the  startling 
sound  made  by  the  exhaust-steam  of  an  engine  in  pulling  up  the  grade  to  the  approach^ 

If  the  track  were  laid  along  the  dotted  blue  line,  the  hrst  olJ^ection  would  not  he 
lessened;  the  second  would  be  entirely  removed,  and  the  third  nearly  removed,  be- 
cause the  train  could  never  be  seen  in  a  place  to  frighten  horses  until  they  were  off 
the  bridge. 

I  think  it  specially  important  that  action  shonld  be  taken  in  this  matter  to  ascertain 
the  rights  of  the  Uuiied  States  in  the  bridge  approach. 

If  it  is  ascertained  that  the  rights  of  the  United  States  in  this  approach  are  not  snf- 
ficient  to  enable  the  Government  to  protect  its  property;(the  bridge  and  approach) 
from  injury,  action  should  be  taken  to  procure  by  legislation  the  needed  rights,  for  the 
property  is  very  valuable. 

It  does  not  appear  that  the  United  States  has  any  more  rights  in  and  control  of 
the  ground  occupied  by  the  abutments  (the  main  abutment  and  the  abutment  of  the 
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lore-Apan  oyer  the  approach)  than  it  has  in  the  approach  itself.    If  the  city  can  with 
at  the  consent  of  the  United  States  grant  a  right  of  way  across  the  approach  to  a 
lilroad-company,  I  do  not  see  that  the  United  States  would  have  power  to  protect  its- 
ridge  and  abntments. 

Unless  action  is  taken  in  this  case,  it  is  to  be  feared  that  other  constractions  on  the 
pproach  may  follow,  and  injure  still  more  the  property  of  the  United  States. 

I  did  not  hnd  out  until  the  23d  of  September  last  that  the  railroad  company  pro- 
osed  to  cross  the  approach.  As  there  appeared  to  be  insufficient  time  to  write  to. 
Washington  for  instructions  in  the  matter,  I  applied  at  once  to  the  United  States  dis- 
ict  attorney  for  the  district  of  Iowa  (Hon.  James  T.  Lane)  to  procurean  injunction 
1  the  United  States  court  against  the  laying  of  the  railroad-track  across  the  approach 
ntil  the  matter  could  be  examined  into  and  the  rights  of  the  United  States  in  the 
iatt«r  ascertained. 

This  application  for  an  injunction  has  been  made  in  the  United  States  court,  district 
r  Iowa,  and  the  matter  has  not  yet  been  decided. 

Appended  hereto  is  a  copy  of  some  correspondence  with  Col.  J.  N.  Macomb,  U.  S. 
ngineers,  on  this  subject. 

This  report  is  respectfully  submitted,  as  it  is  supposed  you  may  desire  to  take  some 
ction  or  give  me  instructions  in  the  matter,  and  also  in  case  it  is  necessary  that  the 
latter  shonld  be  submitted  to  the  Attorney -General  of  the  United  States  for  his 
ction. 

Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnance^  Bvt.  LL  Col,  U.  S.  A.y  Comdg, 


Proceedings  of  city  council  of  Davenport, 


Regular  Meeting,  Attest  18, 1869. 

Alderman  Bryant  read  a  report  of  General  Warren  in  regard  to  the  new  bridge,  and 
Qoved  that  the  request  of  the  same,  namely,  to  raise  the  grade  at  the  intersection  of 
je  Claire  and  Front  and  Second  streets  about  six  feet,  be  granted. 

The  ayes  and  nays  being  called  for,  the  motion  was  adopted  by  a  unanimous  vote. 

Alderman  Bryant  also  moved  that  the  ordinance  committee  be  instructed  to  perfect 
in  ordinance  with  the  foregoing  resolution,  to  report  at  some  future  meeting.  Adopted 
>y  the  same  vote. 

Alderman  Rnnge  brought  in  the  following  resolution  : 

lieaolved^  That  his  honor  the  mayor  be,  and  is  hereby,  roqnested  to  notify  Major- 
general  Warren  of  the  action  of  the  city  council  in  regard  to  the  bridge  matter. 

Which  was  also  unanimously  adopted. 

Regular  Meeting,  November  3, 1869. 

iX  ORDINANCE  to  authorize  the  Davenport  City  Railwav  Company  to  extend  their  track  anA 

operate  their  horse-railway  npon  part  of  Le  Claire  street. 

Be  it  enacted  bjf  the  city  council  of  the  city  of  Davenport: 

Section  1.  That  the  Davenport  City  Railway  Company  be,  and  they  are  hereby, 
^ranted  the  right  to  extend  their  track  and  operate  their  horse-railway  upon  part  of  Le 
)laire  street  of  said  city,  under  the  same  rights,  privileges,  and  conditions  and  restric- 
ioDs  as  are  contained  in  an  ordinance  to  authorize  the  Davenport  City  Railway  Com- 
Mioy  to  construct  and  operate  a  horse-railway  upon  Third  street,  passed  and  approved 
December  4, 1867:  Providedy  That  nothing  in  this  ordinance  contained  shall  be  so  con- 
^tmed  as  to  prevent  other  railway  companies  from  laying  and  operating  a  track  upon 
,he  said  Le  Claire  street:  And protfided  further ^  That  if  at  any  time  hereafter  any  com- 
Miny  operating  a  horse-railway  within  the  city  of  Davenport  should  desire  to  connect 
ivith  any  track  which  may  be  laid  on  the  bridge  to  be  erected  by  the  United  States 
>ver  the  Mississippi  River,  it  or  they  may,  upon  the  payment  of  a  proportionate  part 
»f  the  cost  of  such  portion  to  be  used  by  it  or  them,  connect  with  the  track  of  the 
[HiTenport  City  Railway  at  any  point  from  Third  street  to  the  western  terminusof  such 
>ridge. 

Skc.  2.  Said  railway  shall  commence  at  the  intersection  of  said  Le  Claire  street,  and 
iin  thence  sonth  along  said  Le  Claire  street  to  the  Mississippi  River  at  the  western 
terminus  of  the  Government  bridge. 

Sec.  3.  The  rail  to  be  nsed  in  the  constrnction  of  said  track  shall  be  that  known  as 
be  *'  tram-rail.'' 

Sec.  4.  That  said  rail  road- track  shall  be  laid  down  under  the  supervision  of  the 
itreet  committee,  and  not  otherwise. 

Passed  and  approved  Nov.  3d,  1869. 

JAMES  RENWICK,  Mayor. 


fO 
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Adjourned  Meeting,  Matf  W.l'^Q. 

AN  ORDINANCE  grantiDg  the  right,  of  way  and  certain  privilegea  and  rights  to  the  Daresportaid   fl  tk. 

Saint  Paul  Railroad  Coinpany.  * 

Whereas  the  city  of  Davenport  is  the  termiaus  of  the  railroad  proposed  to  be  cod 
structed  by  a  corporation  in  said  State  known  as  the  Davenport  and  Saint  PaqI  Rail 
road  Company;  and 

Whereas  it  is  deemed  expedient  by  the  corporate  authorities  of  the  city  of  Daveo-    ^^" 
port  to  affonl  the  said  railroad  company  proper  and  adequate  right  of  way  and  depot 
privileges:  Therefore, 

Be  it  enacted  hy  the  city  council  of  the  city  of  Davenport: 

Section  1.  Article  1.  The  rif^ht  is  hereby  granted  by  the  city  of  Davenport  to  t^ 
said  Davenport  and  St.  Paul  Railroad  Company  to  lay  down  on  the  river-bank, in 
city  of  Davenport,  from  Mound  street  in  East  Davenport,  to  Rock  Island  street, 
thence  on  Front  street  to  the  western  line  of  the  city,  a  single  track  of  its  said 
with  the  necessary  switches  and  side-track  to  such  warehouses,  mills,  and  mannfi 
tories  as  the  said  railroad  company  desire  to  reach,  when  the  owners  have  previoasl, 
obtained  the  consent  of  the  council  to  the  use  of  such  facilities ;  and  also  the  right 
construct  side-tracks  to  the  steamboat-landing  between  Main  and  Perry  streets; 
there  is  also  hereby  granted  to  the  said  Davenport  and  St.  Paul  Railroad  Company  tl 
right  to  construct  the  necessary  turnouts  and  side-tracks  at  their  passenger,  freight;^'^ 
and  other  depots,  and  to  maintain  the  said  tracks  forever  thereafter  for  the  passage  o^""^ 
locomotives  impelled  by  steam,  and  cars  and  trains  of  cars,  on  the  conditions  and  terms^^^ 
hereinafter  specified. 

Article  2.  Whenever  any  other  road  or  roads  shall  obtain  permission  to  enter  tb^^ 
city,  the  right  shall  be  granted  to  the  Davenport  and  St.  Paul  Railroad  to  lay  down 
second  track,  as  provided  for  in  article' I  of  this  section,  for  the  purpose  of  enablin 
them  to  comply  with  the  requirements  of  section  3  of  this  ordinance. 

Article  3.  Provided^  That  within  two  (2)  years  from  the  commencement  of  business 
by  the  company  a  single  side-track  shall  be  extended  between  the  limits  over  whictB- 
rights  are  granted  for  the  whole  length  thereof,  viz,  from  Mound  street  on  the  east  t9 
Warren  street  on  the  west,  giving  equal  facilities  for  business  to  all  portions  of  the 
river-front  of  the  city. 

Sec.  2.  If  to  get  the  track  of  their  road  into  or  out  of  the  city  the  said  railroad  com- 
pany shall  find  it  necessary  or  expedient  to  cross  over  any  other  of  the  pnblic  streets 
of  the  said  city  in  order  to  reach  the  levee  or  steamboat-landings  in  said  city,  or  to 
reach  said  Front  street  or  the  river-bank,  the  right  to  do  so  and  to  lay  down  and  main- 
tain the  necessary  tracks  is  also  hereby  granted  to  the  said  railroad  company,  and  a 
similar  right  is  hereby  granted  to  said  company  to  enable  it  to  connect  its  track  with 
the  Government  bridge  about  to  be  erected  across  the  river  in  said  city :  Prorided, 
lioweveTf  That  the  said  railroad  shall  not  enter  the  city  by  any  street  between  Bridge 
avenue  on  the  east  and  Marquette  street  on  the  west,  nor  upon  the  said  Bridge  avenue 
or  Marquette  street. 

Sec.  3.  The  aforesaid  grants  are  not  to  be  exclusive,  and  the  said  city  reAorves  to 
itself  the  right  to  make  similar  grants  of  privileges  to  other  railroad  companies  if  it 
shall  hereafter  desire  to  do  so.  If  required  to  do  so  by  the  city  council,  the  said 
Davenport  and  St.  Paul  Railroad  Company  shall  extend  its  said  tracks  or  side-tracks 
to  the  steamboat-landing ;  and  shall  also  transfer  the  passenger  and  freight  trains  of 
any  company  hereafter  constructing  a  railroad  into  the  city  of  Davenport  to  the  re- 
spective depots  and  stations  of  such  company  situated  on  the  streets  occupied  by  the 
track  of  the  Davenport  and  St.  Paul  Railroad  Company,  or  to  the  switches  of  said 
companies  leading  from  the  Davenport  and  St.  Paul  Railroad  Company's  track  within 
the  limits  of  the  city,  on  equitable  t-erms  for  the  services  rendered,  to  be  determined 
between  the  parties;  but  in  case  any  such  company  and  the  Davenport  and  St.  Paul 
Railroad  Company  cannot  agree,  each  company  shall  choose  a  disinterested  person,  and 
the  city  council  a  third,  also  disinterested,  a  minority  of  whom  shall  determine  the 
matter  so  referred,  both  as  to  the  compensation  for  motive-power  and  track-service, 
and  the  extent  of  facilities  proper  and  equitable. 

Sec.  4,  In  consideration  of  the  privileges  and  righta  granted  by  this  ordinance,  the 
Davenport  and  St.  Paul  Railroad  Company  agree  with  the  city  of  Davenport  to  observe 
the  following  conditions  and  terms  on  its  part : 

1st.  That  as  to  rate  of  speed,  conduct  of  trains,  &c.,  they  will  be  subject  to  the 
police  and  legislative  poweis  of  the  city  of  Davenport^  provided  that  no  discrimination 
is  made  between  this  and  other  railroad  companies. 

2nd.  That  they  will  at  all  times  keep  the  streets  they  use  in  good  condition  and  re- 
pair, and  in  no  case  allow  the  rails  to  be  above  the  level  of  the  street,  or  in  any  way 
to  prevent  the  free  passage  of  teams  over  or  on  said  track. 

3d.  Wherever  any  public  street  which  is  traveled  shall  cross  the  railroad-track,  the 
said  company  shall  keep  the  crossing  in  good  condition  and  repair,  and  shall  be  liable, 
MJid  Dot  the  city,  for  all  damages  caused  by  failure  to  do  so. 
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.^^"^  th.  The  railroad  company,  except  in  case  of  accident  or  nnavoidable  necessity, 
^  '^  ^11  not  leave  their  cars  or  trains  standing  on  the  streets  so  as  to  obstrnct  said  cross- 
*^  ^^""s,  and  Hball  at  every  crossing  erect  a  sign  upon  which  shall  be  painted  in  large  let- 


,  "Railroad  crossing,"  and  provide  a  flagman,  when  requested  to  do  so  by  resolu- 
"^■^^^"•i  of  the  city  council. 

,^     ^th.  While  the  right  to  use  said  Front  street  and  other  streets  is  absolutely  granted, 
^   ^^  ^  this  right  is  to  be  exercised,  if  the  city  so  requires,  under  the  supervision  of  the  city 
^ncil,  or  a  committee  to  be  appointed  by  it,  and  the  desires  and  wishes  of  the  city 
^  j^    to  what  part  of  the  streets  or  bank  of  the  river  shall  be  used  for  the  laying  down  of 
■^^^  tracks,  &c.,  shall  be  conformed  to  by  the  railroad  company. 

^th.  The  rights  herein  conferred  upon  the  said  company  are  granted  upon  the  ex- 
'^'Ctation  and  understanding  that  the  said  company  will  faithfully  observe  the  afore- 
%d  conditions,  and  will  at  all  times,  and  in  good  faith,  to  the  extent x>t\  its  power, 
""ord  adequate  facilities  to  the  business  men  <»f  the  city  for  the  prompt  transaction  of 
^sinefis,  and  will  in  all  things  deal  and  act  justly  towards  the  city  and  the  citis^ns 
ereof. 

Skc.  5.  If,  in§tead  of  using  Front  street  proper,  as  provided  in  the  first  and  second 

Actions  hereof,  the  said  railroad  company  shall  prefer  to  use  the  bank  or  shore  of  the 

^  ^er,  in  whole  or  iu  part,  the  city  hereby  grants  to  it  the  right  to  do  so,  on  the  terms 

Xid  conditions  hereinbefore  mentioned  :  Provided,  That  in  so  doing  it  does  not  iuter- 

^^^re  with  or  obstruct  the  steamboat-landing  of  said  city. 

_  Skc.  6.  The  city  will  lease,  on  reasonable  terms,  to  the  said  company  a  suitable  por- 
^  VoD  of  the  levee,  to  be  determined  hereafter  between  the  city  council  and  the  railroad 
'^^ompany,  for  station  and  depot  buildings,  said  terms  to  be  agreed  upon  by  the  city 
Authorities  and  company.  If  the  parties  hereto  cannot  agree,  each  will  select  an  arbi- 
^:rator,  and  the  two  a  third,  whose  award,  subject  to  the  approval  of  the  judge  of  the 
^^strict  court,  shall  be  binding. 

Sec.  7.  This  ordinance  is  not  repealable  at  the  will  of  the  council,  but  may  be  re- 
pealed if  it  is  first  judicially  ascertained,  in  a  suit  brought  for  that  purpose,  that  the 
^^ailroad  company  is  failing,  aft«r  notice  from  the  city,  substantially  to  perform  the 
^^erms  and  conditions  on  which  the  rights  herein  conferred  were  granted.  While  the 
^^ity  cannot  repeal  this  ordinance  except  as  above,  it  still  retains,  m  all  other  respects, 
i.  ta  naaal  and  lawful  corporate  and  legislative  powers,  and  the  right  to  make  ordi- 
Xiances  to  enforce  and  compel  the  said  company  to  keep  and  perform  this  ordinance  iu 
better  and  spirit,  anything  in  this  section  to  the  contrary  notwithstanding.  The  city 
Vxiaj  repeal  this  ordinance  if  the  cars  of  the  said  railroad  company  shall  not  be  in  active 
^operation  ip  this  city  within  five  years  from  this  date,  which  fact  the  city  council  may 
determine  for  itself  without  resort  to  judicial  proceedings. 

Sec.  d.  The  franchises  and  privileges  granted  by  this  ordinance  are  not  to  be  trans- 
Terred  to  or  to  be  used  by  any  individual,  company,  or  other  railroad  corporation  with- 
out the  previous  assent  of  the  city  council  through  an  ordinance  regularly  passed  after 
t^n  (10)  days' publication  in  full  of  said  ordinauce  in  the  official  newspaper  of  the  city, 
«xcept  in  case  of  sale  by  foreclosure  of  mortgage  on  unpaid  bonds,  in  which  eveut  all 
the  rights  and  privileges  herein  conferred,  together  with  the  limitations  and  condi- 
tions, will  pass  to  the  purchaser  without  further  ordinance. 
Passed  and  approved  May  11th,  1870. 

JOHN  M.  LYTER,  Mayor, 

Regular  Meeting,  February  15, 1871. 

JLK  OKDINAN'CE  enabliog  the  Chtcasro,  Rock  Inland  and  Pacific  Railroad  Company  to  connect  their 

n>ad  with  the  Govenimeut  railroad-brid£;e. 

Be  it  ettiwlcd  by  iht  city  council  of  the  city  of  Davenport : 

Section  1.  In  consideration  of  the  performance  of  the  conditions  hereinafter  speci- 
fied, the  right  and  permission  are  hereby  granted  to  the  Chicago,  Rock  Island  and 
Pacific  Railroad  Company  to  connect  their  road  with  the  Government  bridge,  by  erect- 
ing bridges  across  Third  and  Fourth  streets,  and  the  alleys  intervening  between  the 
bridge  and  railroad  iu  said  city,  in  the  manner  hereinafter  Bpecifie<l. 

Skc.  2.  That  the  Chicago,  Rock  Island  and  Pacific  Railroad  Company  in  erecting 
their  bridge  across  Fourth  and  Rock  Island  streets  in  this  city  to  connect  their  railroad 
with  the  Government  bridge  now  being  built  across  the  Mississippi  River,  be,  and  they 
are  hereby,  authorized  to  erect  it  so  that  the  bottom  of  the  lower  chord  be  at  least 
eleven  feet  above  the  grade  (as  now  established)  of  said  streets  at  the  place  of  crossing, 
apon  the  condition  that  said  company  shall  be  required,  at  its  own  expense,  to  lower 
the  grade  of  said  streets  in  such  manner  as  the  city  council  shall  direct,  and  as  shall 
be  requisite  and  necessary  to  create  a  proper  space  between  the  surface  of  said  streets 
jtod  the  bottom  chord  of  said  bridge,  for  the  convenient  passage  of  all  teams  and 
vehicles  with  their  loads,  which  ordinarily  travel  in  the  streets  of  the  city  ;  and  shall 
pay  all  damages  that  may  be  occasioned  by  the  change  of  said  grade,  to  the  property- 
owners  or  to  the  city.  And  that  in  constructing  said  bridge  (for  the  purpose  of  short- 
ening the  span)  the  said  company  shall  be  authorized  to  erect  an  iron  pillar  on  the  outer 
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edf^o  of  the  sidewalk  on  Foartb  street  estst  of  Rock  Island  street,  and  one  on  the  oater 
edge  of  the  sidewalk  on  Rook  Inland  street  north  of  Fourth  street,  to  support  one  of 
the  chords  of  said  bridge. 

Sec.  3.  That  in  build lofj^  the  bridge  across  Third  and  Iowa  streets  to  make  the  cod- 
nectioD  as  aforesaid,  the  said  corapauy  shall  be,  and  is  hereby,  authorized  to  erect  an 
iron  pillar  on  the  outer  edge  of  the  sidewalk  on  Third  street  east  of  Iowa  street,  aud 
on  the  outer  edge  of  the  sidewalk  on  Iowa  street  north  of  Third  street,  to  support  one 
of  the  chords  of  said  bridge.  The  said  pillars  to  be  so  erected,  as  provided  by  this 
ordinauce,  shall  be  placed  and  erected  according  to  the  plan  as  shown  by  a  drawing 
thereof  submitted  by  the  said  company  aud  filed  in  the  office  of  the  city  engineer. 

Skc.  4.  These  privileges  and  the  rights  to  cross  the  streets  and  alleys  of  the  city  in 
forming  said  connection  are  granted  upon  the  express  condition  that  said  railroad  com- 
pany shall  not,  in  any  manner,  obstruct  the  approaches  to  said  Government  bridge  auy 
wore  than  is  necessary  for  their  railroad  track  or  tracks  so  as  to  prevent  any  other 
railifoad  company  desiring  to  do  so  from  gaining  access  to  said  bridge  over  the  lands  of 
said  Chicago,  Rock  Island  aud  Paci6c  Itailroad  Company. 

Sec.  5.  The  said  company  shall  signify  its  acceptance  of  the  conditions  of  this  ordi- 
nance to  the  mayor  of  the  city  within  thirty  (.30)  days  from  the  passage  of  this  ordinauce, 
which  said  acceptance  is  a  condition-precedent  to  the  rights  and  privileges  bereiu 
granted. 

Passed  aid  approved  February  1.5,  IH71. 

JOHN  C.  BILLS,  Mayor. 

Regular  Meeting,  December  6,  1871. 

A  SUPPLEMENT  to  tin  ordiDance  entitled  "An  ordinance  ^rantinfif  the  right  of  way  and  certain  priv- 
ilefsea  aud  righte  to  the  Davenport  aud  St.  Paul  Railroad  Company,"  passed  aud  approved  M«J 
11,  1870. 

Be  a  enacted  by  the  city  council  of  the  city  of  Davenport : 

Section  1.  That  in  addition  to  the  rif^hts  and  privileges  granted  to  the  Davenport 
and  St.  Paul  Railroad  Company  by  the  provisions  of  an  ordinance  passed  and  approved 
on  the  llth  day  of  May,  1870,  entitled  ''An  ordinance  (i^'anting  the  right  of  way  and 
certain  privileges  and  rights  to  the  Davenport  and  St.  Paul  Railroad  Company,  there 
is  hereby  granted  to  the  said  company  the  right  to  construct  its  road  on  and  along 
College  avenue  from  its  intersection  with  Locu-it  street  to  a  point  at  or  near  the  soutli 
line  of  lot  number  29  of  block  5  of  Fulton's  addition  ;  thence  by  some  convenient  ront« 
by  way  of,  on,  and  along  North  Depot  street  and  the  extension  thereof  through  blocic 
71,  to  a  point  at  or  near  the  intersection  of  Fifth  and  Rock  Island  streets  ;  and  thepce 
along  Fifth  street  westward  as  far  as  it  shall  be  necessary  for  the  purpose  of  switobing 
its  trains  upon  the  approaches  to  the  uew  Oovernraent  railroad-bridge  now  being 
erected  across  the  Mississippi  River,  and  upon  the  track  connecting  the  line  hereby 
authorized  to  be  constructed,  with  that  authorized  by  the  provisions  of  the  ordinance 
to  which  this  is  a  supplement,  to  be  constructed  along  the  river-bank  and  Front  street; 
and  for  the  purpose  of  enabling  the  said  company  to  connect  its  road  with  the  line  and 
the  proposed  depots  and  warehouses  provided  for  in  the  ordinauce  to  which  this  is  a 
supplement,  there  is  hereby  further  granted  to  the  said  company  the  right  to  constract 
a  tract  from  or  near  the  said  intersection  of  Fifth  and  Rock  Island  streets  by  way  of, 
on,  and  along  North  Depot  street  and  the  extension  thereof,  through  block  71  and 
Federal  street,  so  far  as  the  same  shall  be  necessary,  to  a  point  at  or  near  the  intersec- 
tion of  the  said  last-mentioned  street  with  Front;  and  thence  along  Front  street  to 
its  intersection  with  Second  street;  thence  along  Second  street  to  or  near  the  point  of 
its  intersection  with  Iowa  street ;  thence  along  Iowa  street  to  Front  street,  between 
Iowa  and  Rock  Island  streets ;  thence  along  Frout  street  to  the  east  line  of  Rock  Island 
street. 

Sec.  2.  If  it  shall  be  found  necessary,  for  the  purpose  of  connecting  the  said  com- 
pany's track  with  the  said  Government  bridge  across  the  Mississippi  River,  to  constract 
approaches  in  whole  or  in  part,  indepeudent  of  those  now  being  construct-ed  by  tbe 
Chicago  and  Rock  Island  Railroad  Company,  there  is  hereby  further  granted  to  the 
said  Davenport  and  St.  Paul  Railroad  Company  the  right  to  construct  its  said  approaches 
on  aud  along  R  jck  Island  street  from  Fifth  street  to  Fourth  street. 


Proceedings  of  the  city  council, 

SPECIAL  MEETING. 

Council  Ciiambbr,  May  2G,  1876. 

Be  it  enacted  by  the  city  council  of  the  city  of  Davenport : 

Section  1.  That  the  right  is  hereby  granted  by  the  city  of  Davenport  to  said  William 
B.  Bonn,  as  trustee  for  the  bondholders  of  the  Dj^venport  and  St.  Paul  Railroad  Company, 
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»  lay  down  in  said  city  a  single  track  of  its  said  road,  coniraencing  at  a  point  on  tlie 
est  line  of  Spring  street,  which  said  point  is  thirty<two  (3*^)  feet  north  of  the  line  of 
public  highway,  known  as  the  Davenport  and  Le  Claire  road  or  Front  street,  rnn- 
ing  thence  southwesterly  along  the  said  Davenport  and  Le  Claire  road  or  Front  street 
»  a  point  on  the  south  line  of  said  road  or  Front  street,  not  to  exceed  one  hundred 
00)  feet  west  of  the  west  line  of  a  building  known  as  Severn's  brewery ;  thence  con- 
Doing  Bonthwesterly  along  the  bank  or  shore  of  the  Mississippi  River  to  a  point  south 
'  Shields's  woolen -factory ;  thence  along  the  bank  of  the  Mississippi  River,  on  the 
»uth  of  Daniel  Gould's  furniture-factory  aud  Renwick's  saw-mill,  to  a  point  on  the 
vee  opposite  the  south  side  of  Third  street,  where  said  Third  street  intersects  the 
avenport  and  Le  Claire  road  or  Front  street ;  thence  along  the  levee  or  river-bank  to 
amaiD  street;  thence  crossing  Front  street  to  the  alley  in  block  seventy-tive,  (75;) 
lence  along  said  alley,  across  Le  Claire  street,  on  the  north  side  of  the  Government 
idge,  to  and  across  Second  street  and  Iowa  street  to  Front  street,  at  a  point  east  of 
ock  Iisland  street;  thence  along  the  south  side  of  said  Front  street  and  the  levee  to 
Tarren  street :  Provided^  however,  So  far  as  the  city  council  may  have  the  power  so  to 
[>,  it  consents  that  said  line  may  be  extended  from  said  point  opposite  the  east  end  of 
bird  street,  along  the  river-bank  and  Front  street-,  to  a  point  forty-six  (46)  feet  south 
f  the  land-pier  of  the  new  railroad-bridge  ;  thence  to  the  south  side  of  Front  street, 
b  a  point  east  of  the  west  line  of  Iowa  street,  where  said  Iowa  street  extended  would 
;rike  the  nver ;  thence  along  said  Front  street  to  Brady  street ;  thence  along  the  levee 
nd  Front  street  to  Warren  street ;  and  if,  in  crossing  the  approach  to  said  Govern- 
lent  bridge  46  feet  Eouth  of  said  land-pier  of  said  bridge,  which  must  be  done  at 
rade,  it  shall  become  necessary  for  the  owners  of  said  railroad  to  raise  the  grade  of 
lie  said  Front  street  on  both  sides  of  said  crossing  above  the  grade  of  any  of  the 
treeta  so  run  over,  along  or  across,  it  shall  be  the  duty  of  the  owners  of  the  said  road 
o  provide  and  complete  such  approaches  to  such  crossings  iu  a  manner  as  set  forth  in 
dctiou  three  (3)  of  this  ordinance  ;  and  iu  case  such  fills  or  crossings  may,  in  any  man- 
er,  obetrnct  the  free  passage  of  water  on  its  way  to  the  river,  good  and  sufficient 
tone  sluices  shall  be  built  under  said  railroad  at  proper  distances  to  carry  away  such 
rater;  and  in  case  of  damage  to  private  property  arising  from  making  such  fills  for 
pproaches,  or  on  account  of  any  change  of  grade  being  made  necessary,  the  owners  of 
aid  road  shall  be  liable  therefor,  as  provided  in  section  four  (4)  of'this  ordinance : 
'*rorided^  That  the  said  railroad-track  between  the  old  railroad- bridge  and  Farnam 
treet  shall  be  at  least  seventy  feet  south  of  the  north  line  of  said  Davenport  and  Le 
!?laire  road  or  Front  street;  and  between  Brady  aud  Ripley  streets  the  track  shall  be 
kt  least  eighty  feet  from  the  north  line  of  said  Front  street,  and  from  thence  to  War- 
en  street  such  a  distance  as  the  city  council  may  hereafter  determine :  Provided^  also, 
That  the  said  road  shall  be  entitled  to  build  such  necessary  switches  and  side-tracks 
osnch  warehouses,  mills,  and  manufactories  as  the  said  railroad  company  desires  to 
'each,  when  the  owners  have  previously  obtained  the  consent  of  the  council  to  the  use 
»f  such  facilities;  and,  also,  the  right  to  construct  side-tracks  to  the  stearaboat-land- 
ng  between  Harrison  and  Perry  streets ;  and  there  is  also  hereby  granted  to  the  said 
»wDer8  of  said  railroad  the  right  to  construct  the  necessary  turnouts  and  side-tracks 
It  their  passenger,  freight,  aud  other  depots,  and  to  maintain  the  said  tracks  forever 
hereafter  for  the  passage  of  locomotives  propelled  by  steam,  and  cars  and  trains  of 
;arB,  on  the  conditions  and  terms  hereinafter  specified :  Provided,  also,  That  the  city 
expressly  reserves  the  right  to  grant  similar  rights  and  privileges  to  other  railroads  ; 
kod  when  such  grant  is  made  by  the  city  council  to  any  other  railroad  or  company 
ilong  the  river-bank  or  streets  or  levees  herein  named,  then  such  railroad  or  company 
ihall  have  the  right  to  use  the  track  of  the  said  Davenport  and  St.  Paul  Railroad 
hrongh  the  said  city  for  the  passage  of  cars  and  trains  of  cars,  upon  adequate  com- 
>en8ation  being  made  therefor,  and  upon  reasonable  terms,  to  be  agreed  upon  by  the 
iwners  of  said  roads;  and  in  case  of  a  disagreement,  then  the  matters  in  difference  are 
o  be  deterqiined  by  three  arbitrators— one  to  be  chosen  by  each  of  said  owners,  and 
he  third  by  the  city  council :  Provided,  That  when  such  privileges  are  granted  to  an- 
»ther  railroad  or  company,  the  owners  of  the  railroad  herein  named  shall  have  the 
ight,  and  the  privilege  is  hereby  granted  to  it  or  them,  to  construct  an  additional 
rack  adjacent  t4>  and  immediately  south  of  the  line  of  the  track  herein  named,  to  be 
n  every  way  constructed  on  the  terms  and  conditions  as  herein  provided  for  the  first 
ioe,  and  to  be  subject  to  like  use  by  other  companies,  or  the  city  council  may  grant 
•nch  right  to  another  company  to  construct  such  track:  Provided,  That  said  tracks  of 
•aid  railroads  must  cross  Spring  street,  so  as  to  leave  a  space  or  span  of  at  least  sixty 
Vet  for  a  public  road  or  highway,  at  a  height  of  not  less  than  fourteen  feet  iu  the  clear 
ilwve  the  established  grade  of  said  road  or  highway. 

Sec.  2.  That  the  owners  of  the  said  railro^  shall  procure,  at  their  own  cost  and 
'xpense,  a  conveyance  to  said  city  of  Davenport,  for  the  purpose  of  a  public  Mtreet  or 
iighway  forever,  of  so  much  real  estate  on  the  north  line  and  adjacent  to  said  Daven- 
port and  Le  Claire  road  or  Front  street,  as  is  included  in  the  following  description,  to 
•Tit :  Commencing  on  the  west  line  of  Spring  street,  one  hundred  and  twenty  (I'^^O)  feet 
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north  of  the  north  line  of  the  said  Davenport  and  Le  Claire  road  or  Front  street ; 
thence  southwesterly  to  the  west  lino  of  D.  N.  Richardson's  land,  forty-four  (44)  feet 
north  of  the  north  Hue  of  said  Davenport  and  Le  Claire  road  or  Front  street ;  run- 
ning thence  southwesterly  to  the  west  line  of  Nathaniel  Sqnires's  property,  forty  (40) 
feet  north  of  the  north  line  of  said  Davenport  and  Le  Claire  road  or  Front  street; 
thence  continuing  southwesterly  through  Bnibrook's  land  to  a  point  where  the  north 
line  of  said  Front  street,  running  through  Fulton's  addition,  intersects  the  township- 
line  between  ranges  three  and  four  (3  and  4)  east  of  the  fifth  P.  M.,  being  all  the  real 
estate  lying  between  the  foregoing-described  line  and  the  Davenport  and  Le  Claire 
road  or  Front  street.  It  being  the  intention  herein  to  require  the  owners  of  said  rail- 
road to  widen  said  highway  at  the  north  side  thereof  and  between  the  points  aforesaid 
at  the  expense  of  said  railroad  or  owners  thereof,  and  without  cost  or  expense  to  the 
city,  so  as  to  have  the  north  line  o^*  said  highway,  when  so  widened,  as  far  from  the 
outer  edge  of  the  north  embankment  of  said  railroad -track  as  the  present  width  of 
said  highway,  thereby  leaving  said  highway  at  least  sixty  (60)  feet  in  width,  and  to 
furnish  said  newly-built  road  or  street  with  macadam  in  the  manner  and  to  the  extent 
that  the  corresponding  portion  of  the  present  road  or  street  is  now  macadamized  ;  and 
also  to  build  a  sidewalk  equal  to  the  present  sidewalk,  and  to  provide  all  proper  and 
necessary  sluice-ways  under  the  track  of  said  road  for  carrying  away  the  water  from 
above  its  line;  and  the  said  track  of  said  railroad  shall  not  be  laid  on  said  Front  street 
at  or  within  the  points  aforesaid,  until  said  convej^ance  or  conveyances  shall  be  exe- 
cuted and  recorded,  and  said  real  estate  fully  dedicated  or  set  apart  to  the  pnblic  as 
and  for  a  highway,  and  graded,  improved,  and  put  in  good  couditiou  for  travel  as  a 
street,  and  as  such  accepted  by  the  city. 

Sec.  3.  If  it  shall  become  necessary  for  the  owners  of  said  railroad  to  carry  the  track 
across  said  Davenport  and  Le  Claire  road  or  Front  street,  which  right  is  herein  granted, 
at  said  point  near  said  old  lailroad-bridge,  above  the  present  grade  or  surface  of  said 
road,  in  order  to  connect  the  track  of  said  railroad  with  the  Government  bridge,it 
shall  in  that  event  become  the  duty  of  said  owners  to  till  up  and  raise  said  Davenport 
and  Le  Claire  road  or  Front  street,  throughout  its  entire  width,  from  the  point  where 
said  track  crosses  said  Front  street,  each  way  on  both  sides,  to  such  a  distance  from 
said  crossing  that  the  grade  or  surface  of  said  Front  street  shall  not  exceed  one  and 
one-half  (l^)  feet  in  one  hundred  (100)  feet,  and  shall  macadamize  the  same  as  far  as 
said  fill  in  said  Front  street  extends  to  the  depth  of  at  least  twelve  (VZ)  inches  oyer 
the  entire  surface  of  said  street,  and  shall  also  till  up  and  raise  Fourth  street  from  its 
intersection  with  said  Front  street  near  said  old  railroad-bridge  to  Dupage  street,  so 
as  to  leave  the  entire  surface  of  said  street  uniform  between  said  points,  and  shall  for- 
ever keep  the  said  track  so  passing  to  the  Government  bridge  thoroughly  planked  be- 
tween its  rails,  and  on  the  outside  of  its  rails  to  the  ends  of  the  ties  on  either  side,  at 
all  points  where  there  are  public  highwajfs  crossing  said  track.  And  the  said  owners 
of  said  road  shall  also  fill  up  and  macadamize  with  at  least  one  fbot  of  macadam  be- 
tween the  track  of  said  road  and  the  Mississippi  River,  ail  along  the  levee  already 
constructed  by  the  city  of  Davenport,  in  front  of  said  track,  so  as  to  make  the  said 
levee  easily  accessible  for  teams  and  wagons  to  and  from  said  levee  across  railroad- 
track,  and  shall  from  time  to  time,  as  ordered  by  the  city  council,  wherever  said  track 
occupies  any  portion  of  the  levee  now  or  hereafter  improved,  or  occupies  or  crosses 
any  street  or  alley,  thoroughly  plank  the  track  of  said  railroad  as  well  as  the  ties  on 
the  outside  of  said  rails. 

All  to  be  done  at  such  points  and  places  as  the  council  may  direct,  and  in  sncb  com- 
plete and  serviceable  manner  as  that  all  sorts  of  vehicles  can  pa»s  over  said  track 
without  impediment,  and  shall  be  liable  for  all  damages  caused  by  a  failure  so  to  do; 
and  in  addition  thereto,*  if  said  owners  shall  fail  upon  being  notified  so  to  do,  the  city 
shall  have  the  right  to  make  such  improvements  and  recover  the  cost  and  expense 
thereof  from  the  said  railroad  or  owners,  by  suit  at  law. 

Skc.  4.  And  the  said  owners  of  said  railroad  shall  be  liable  to  the  city  of  Davenport  for 
all  damages  occasioned  by  their  use  of  the  street,  or  any  other  real  property,  or  changes 
of  grade  herein  authorized,  whether  such  damages  are  sustained  by  property-owners 
or  other  persons ;  and  said  liability  to  said  city  (»f  Davenport  shall  be  the  same  in  all 
respects  and  to  the  same  extent  as  the  said  city  of  Davenport  shall  or  may  become  liable 
to  any  third  parties  from  such  use  of  said  streets,  alleys,  levees,  or  other  real  property. 
And  it  is  herein  and  hereby  agreed  and  understood  that  the  city  of  Davenport  grants 
by  this  ordinance  no  rights,  titles,  or  privileges  that  are  not  at  this  time  absolutely 
and  unquestionably  in  its  lawful  possession. 

Sec.  5.  The  said  owners  of  said  railroad  shall  be  liable  to  the  Davenport  City  Rail- 
road Company  for  all  damages  sustained  by  said  latter  company  in  consequence  of  the 
construction  of  said  railroad  across  or  along  said  Davenport  and  Le  CJaire  road  or 
Front  street,  and  the  filling  up  of  said  street  and  operating  said  railroad  ;  and  the  said 
owners  of  naid  railroad  shall  at  their  own  cost  and  expense  replace  the  track  of  said 
Davenport  City  Railway  Company,  and  shall  construct  said  track  of  said  railroad  in 
such  a  way  as  to  leave  a  passage  for  the  tracks  of  said  street-railway  under  said  rail- 
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oad  between  the  east  line  of  Spring  street  and  the  west  line  of  Brabrook's  property 
n  as  good  condition  as  it  now  is,  whenever  requested  to  be  removed,  and  shall  indein- 
lify  and  keep  the  city  of  Davenport  harmless  and  free  from  all  costs  and  damages  for 
rhich  the  city  of  Davenport  may  or  shall  become  liable  to  the  said  Davenport  City 
^ilway  Company,  in  consequence  of  the  nse  of  said  Front  street  by  said  railroad  as 
I  or  may  be  authorized  by  this  ordinance  or  the  ordinance  passed  and  approved  May 
1th,  1870.  4 

Sec.  6.  While  the  right  to  nse  said  Front  street  and  other  streets  is  absolutely  granted,. 
et  this  right  must  be  exercised  under  the  supervision  of  the  city  council  or  a  com- 
aittee  appointed  by  it,  and  the  desires  and  wishes  of  the  city  as  to  what  part  of  the 
treet  or  bank  of  the  river  shall  be  used  for  the  laying  down  of  the  tracks,  i&c,  (ex- 
ept  where  line  of  said  track  is  definitely  described  in  this  ordinance,)  shall  be  adopted 
.nd  conformed  to  by  the  owners  of  said  railroad. 

Sbc.  7.  The  rights  and  privileges  shall  vest  in  the  owners  of  said  railroad,  upon  said 
twners  for  themselves,  assignees,  or  successors  filing  with  the  clerk  of  the  city  a  writ- 
en  acceptance  of  all  the  provisions,  terms,  and  conditions  of  this  ordinance,  as  well 
IS  the  ordinance  of  May  lltb,  1870,  being  chapter  47  of  the  revised  ordinances;  and  it 
s  expressly  understood  and  agreed  that  if  said  road  is  not  fully  completed  as  far  west 
«  the  old  rail  road- bridge  by  the  first  day  of  December,  1876,  and  the  balance  thereof 
)y  June  1st,  1877,  that  the  city  reserves  the  right  to  repeal  this  ordinance  as  well  as 
aid  chapter  47  of  the  revised  ordinances  at  pleasure. 

Sec.  8.  In  consideration  of  the  privileges  and  rights  granted  by  this  ordinance,  the 
»wner8  of  said  road  agree  with  the  city  of  Davenpoit  to  observe  the  following  condi- 
ions  and  terms  on  its  part : 

1st.  That  as  to  rate  of  speed,  conduct  of  trains,  &c.,  they  will  be  subject  to  the  police^ 
md  legislative  powers  of  the  city  of  Davenport,  provided  that  no  discrimination  is. 
nade  between  this  and  other  railroad  companies. 

2ud.  That  they  will  at  all  times  keep  the  portions  of  the  streets  they  use  in  good 
londition  and  repair,  and  in  no  case  allow  the  rails  to  be  above  the  level  of  the  street 
►r  in  any  way  to  prevent  the  free  passage  of  teams  over  or  on  said  track,  and  during 
he  building  of  said  railroad  the  builders  shall  not  be  permitted  to  advance  its  line  for 
nore  than  one  thousand  (1,000)  feet,  unless  otherwise  ordered  by  the  city  council  or  a 
committee  by  the  council  appointed,  until  theone  thousand  feet  first  preceding  thereto- 
(ball  have  been  completed  in  all  respects  as  fully  provided  for  in  and  by  this  ordinance. 

3rd.  The  railroad  company,  except  in  case  of  accident  or  unavoidable  necessity,  shall 
lot  leave  their  cars  or  trains  standing  in  the  streets  so  as  to  obstruct  said  crossings, 
md  shall  at  every  crossing  erect  a  sign,  upon  which  shall  be  painted  in  large  letters 
*  Railroad  crossing,"  and  provide  a  liugman  when  requested  to  do  so  by  resolution  of 
he  city  council. 

4th.  The  rights  herein  conferred  upon  the  said  company  are  granted  upon  the  ex- 
dicit  understanding  that  the  said  company  will  faithfully  observe  the  foregoing  con- 
litions,  and  will  at  all  times,  and  in  good  faith  and  to  the  extent  of  its  power,  afford 
kdeqiiate  facilities  to  the  business-men  of  Davenport  for  the  prompt  transaction  of 
>nsiness,  and  will  in  all  things  and  at  all  times  deal  and  act  justly  towards  said  city 
ind  the  citizens  thereof. 

Sec.  9.  The  city  will  lease  on  reasonable  terms  to  said  company  a  suitable  por- 
ion  of  its  levee,  to  be  determined  between  the  city  council  and  the  railroad  company^ 
or  station^nd  depot  buildings  ;  said  terms  to  be  agreed  upou  by  the  city  council  and 
he  said  company.  If  the  parties  hereto  cannot  agree,  then  each  will  select  an  arbi- 
rator,  and  the  two  a  third,  whose  award  shall  be  final. 

Sec.  10.  That  while  the  city  council  has  now  the  right  an^  power  to  repeal  chapter 
17  of  the  revised  ordinances  of  1875,  being  an  ordinance  entitled  "An  ordinance  graut- 
ng  the  right  of  way  and  certain  privileges  and  rights  to  the  Davenport  and  St.  Paul 
iailroad  Company,'*  passed  May  11th,  1870,  by  reason  of  the  failure  of  the  said  com- 
»any  to  have  its  road  in  "actual  operation  in  the  city"  within  five  years  from  the  pas- 
lage  of  said  ordinance,  it  does  not  avail  itself  of  such  right,  further  than  to  repeal  so 
uucb  of  said  ordinance  as  conflicts  with  the  provisions  hereof:  Provided^  That  if  the 
aid  railroad  is  not  completed  within  the  time  and  manner  required  by  section  8 
lereof,  the  council  shall  have  the  right  to  repeal  the  same  at  pleasure. 

Sbc.  11.  That  chapter  48  of  the  revised  ordinances  of  1875,  being  an  ordinance  en- 
itled  "An  ordinance  designating  and  defining  the  line  of  the  right  of  way  granted  to 
he  Davenport  and  St.  Paul  Railroad  Company,"  &c.,  <&c.,  passed  aud  approved  July 
lOth,  1873,  be,  and  the  same  is  hereby,  repealed. 

Passed  and  approved  May  26, 187G. 

RODERICK  ROSE,  Mayor, 

Attest: 

J.  G.  Tuerk,  Ciii/  Cleric, 

On  motion  of  Alderman  Stevenson  the  council  adjourned. 

J.  G.  TUERK,  City  Clerk, 


320         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Rock  Island  Arsenal,  Illinois, 

Sept.  30/A,  l«7a 
Col.  J.  N.  Macomb, 

U.  S,  Engineti'  CorpSy  Rock  Island : 

Sir  :  Will  you  be  kind  enongh  to  furnish  me  with  official  copies  of  any  correspood- 
■ence  or  papers  you  may  have  showing  any  action  taken  by  the  city  council  of  Daveo- 
port  granting  to  the  Un4ted  States  the  privilege  of  landing  and  constructiog  the  a]H 
proach  of  the  "  Rock  Island  bridge,"  in  the  city  of  Davenport  f 

I  will  be  much  obliged  to  you  for  any  papers  having  any  bearing  on  or  relatioD  to 
this  subject,  and,  also,  if  there  was  any  action  taken  verbally  which  would  tendto 
<;onfirm  or  destroy  the  right  of  the  United  States  to  the  use  of  the  land  occupied  bj 
the  approach.  I  would  be  greatly  obliged  to  you  for  any  statement  in  writiogoriD- 
formation  relating  to  such  conversations  that  you  can  give  me.  I  would  be  very  mocii 
obliged  to  you  for  an  early  reply.  My  object  in  applying  for  this  information  is  to  ob- 
tain the  means  as  far  as  possible  of  protecting  the  property  and  interests  of  the  United 
States  in  the  bridge  and  its  approach. 

I  cannot  tind  among  the  papers  relating  to  the  bridge,  turned  over  to  me  by  yon,aDy 
information  on  this  subject. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnance^  Bvt,  Lt.  Col.  U.  S.  J.,  Comdg. 

Res))ectfully  referred  to  Capt.  Amos  Stickney,  who  is  requested  to  furnish  anyiu- 
formation  he  may  have,  from  memory  or  otherwise,  bearing  on  the  subject  of  thU 
letter. 

J.  N.  MACOMB, 
Col.  Enffra.,  U.  S.  Armif. 
P.  S. — ^An  early  reply  is  respectfully  asked. 

U.  S.  Engineers'  Office, 

»    Keokuk,  Iowa,  October  9//i,  1876. 

Respectfully  returned  to  Colonel  J.  N.  Macomb,  Corps  of  Engineers.  I  am  not  aware 
of  the  existence  of  any  correspondence  or  papers  showing  action  taken  by  the  city 
council  of  Davenport  granting  to  the  United  States  the  privilege  of  landing  and  con- 
Htructing  the  approach  of  the  Rock  Island  bridge,  in  the  city  of  Davenport.  If  any 
such  correspondence  passed  during  the  time  the  bridge  was  under  the  control  of  the 
Engineer  Department,  it  will  probably  be  found  in  the  possession  of  Genl.  G.  K.  War- 
ren, Corps  of  Engineers,  to  whom,  as  you  will  probably  remember,  the  letter-books  of 
the  earlier  transactions  of  the  bridge-work  were  sent.  General  Warren,  with  whom  1 
conferred  yesterday,  states  that  according  to  his  recollection,  the  only  action  of  th« 
Davenport  City  council  in  connection  with  the  bridge  related  to  changing  of  grade  of 
the  streets  in  that  vicinity. 

AMOS  STICKNEY, 
Capt.  of  Engrii.f  U.  S.  A. 

Enc. INKER  Office,  U.  S.  Army, 
Xe^rportj  H.  /.,  iMoheVZ!,  1S76. 
Colonel  D.  W.  Flagler, 

l\  S.  Ordnance  J  Bock  Island: 

Colonel  :  I  send  you  the  copy  of-my  communication  to  the  mayor  of  Davenport, 
dated  August  18,  18(59,  and  of  his  reply  of  next  day^s  date. 

There  was  no  special  understanding  about  obstructing  the  approach,  but  in  conced- 
ing us  the  location  and  change  of  grade,  which  latter  was  made  at  the  public  expense, 
it  seems  to  me  implied  they  would  not  authorize  any  obstructions  on  the  approaches. 

You  will  see  that  I  stated  that  the  railroad  was  to  be  on  top,  and  I  informed  them 
that  a  500-foot  curve  would  allow  any  other  railroad  to  get  on  to  the  bridge  ;  I  supposf^ 
implied  thereby  that  I  thought  any  other  railroad  would  keep  on  the  high  grade  the 
same  as  the  Chicago  and  Rock  Island  Road,  and  not  interfere  with  the  wagon-road. 

The  council  was  anxious  that  I  should  not  terminate  the  wagon-road  on  the  rail- 
road block,  as  General  Rodman^s  plan  did,  allowing,  as  they  thought,  an  opportunity 
for  the  Chicago  and  Rock  Island  Company  to  obstruct  the  wagon -approaches. 

It  seems  strange  that  in  acceding  to  their  views  to  prevent  the  railroad  company 
from  obstructing  the  approach,  they  should  have  reserved  the  right  to  allow  any  other 
railroad  the  privilege  of  doing  it. 

It  seems  to  me  that  if  the  city  of  Davenport  now  claims  such  right,  the  United 
States  would  be  justified  in  threatening  retaliation  by  closing  the  bridge  altogether 
to  any  but  the  necrssitiesof  the  United  States  arsenal. 
'  Very  respectfully, 

G.  K.  \VARREX, 
Major  Entjinvcrs. 
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U.  S.  Engineer's  Office^ 
Davenport,  Iowa,  August  18, 1869. 
ion.  Jamf^  Rknwick, 

Mayor  of  Davenport : 

r:  I  have  nearly  determined  apoa  my  location  and  plan  of  the  new  bridge,  but  be- 
doing  this  as  a^nality  I  wish  to  be  informed  if  the  city  council  will  give  its  con- 
to  have  the  grade  at  the  intersections  of  Le  Claire  street.  Front  street,  and  Second 
et  raised  about  six  feet.  There  is  a  snubbing  post  near  this  point  on  the  bank  that 
ould  have  to  cover  the  top  of  about  one  foot.  This  six  feet  height  can  run  out  to 
Aug  about  200  feet  above  and  below  on  Front  street,  and  the  same  distance  on  Le 
re  and  Second  streets,  aud  give  grades  that  will  be  as  easy  as  is  desirable.  I  can 
I  rise  to  the  level  of  the  bridge  on  a  grade  of  one  upon  twenty,  by  placing  the 
tmeut  pier  about  on  the  line  of  low  water.  The  bridge  floor  will  be  twelve  feet 
ve  high  water,  so  that  the  bottom  may  be  ten  feet  above  high  water.  I  send  a  map 
pronle  which  exhibit  the  proposed  arrangement.  The  center  line  of  the  bridge 
ts  the  center  line  of  Ls  Claire  street.  It  may  be  better  to  move  this  up  or  down  a 
feet  hereafter,  but  it  will  not  change  the  general  features.  In  this  position  a  rail- 
i  along  Le  Claire  street,  along  Second  street,  or  up  Front  street  could  use  a  five 
(Ired  feet  radius  to  the  curve  in  getting  on  the  bridge. 

Ml  will  see  that  if  Flatiron  square  was  built  out  to  the  full  line,  the  sidewalk 
Id  occupy  all  the  present  roadway  at  the  lower  end.  I  have  marked  out  the  line 
be  other  side  of  Front  street,  if  it  is  ever  banked  out,  to  be  eighty  feet  wide.  My 
<n  is  for  the  railroad  on  top. 

le  filling  up  will  not  affect  the  drainage  of  any  street  but  Le  Claire  street,  and  a 
ert  must  l^  put  in  to  keep  up  the  drainage.  There  is  no  building  of  value  to  be 
ed  by  this  change  of  grade,  and  the  advantages  the  location  of  the  bridge  gives 
property  must  enhance  It  more  than  any  cost  of  tilling  up  would  be. 
this  plan  I  shall  save  about  one  hundred  and  ninety  feet  of  wagon  road  bridge  of 
:  would  be  required  by  terminating  the  bridge  on  the  railroad  block  at  the  corner 
!  Claire  and  St-coud  streets. 

sides,  in  locating  the  abutment  at  low  water  line,  I  allow  the  nse  of  a  full  span 
the  landing  for  ihe  nee  of  rafr>s,  and  get  the  first  pier  well  out  of  their  way,  which 
portant  in  constructing  the  pier  and  its  future  avoidance  by  raftsmen. 
is  not  fully  decided  yet  where  the  pivot  pier  is  t(»  be  placed,  but  i^  next  to  the 
d,  there  will  he,  beside  the  two  draw  spans  of  160  feet  in  the  clear,  the  next  span 
0  feet  in  the  clenr,  and  four  other  spans  of  220  feet  in  the  clear.  The  acconipany- 
ketch  and  profile  will  more  fully  show  the  approach  on  the  Davenport  side,  to 
h  I  call  special  attention.  It  is  drawn,  as  this  letter  is  written,  in  haste,  so  as  to 
;  the  matter  before  you  as  early  as  possible. 
Yours,  respectfully, 

G.  K.  WARREN, 

Major  Engineers  and  Brt.  Maj.  Gen,  U,  S,  A,*  in  charge  of  Bridge,  tj-c. 

Council  Chamber,  Davenport,  Aug.  19/^,1869. 

eneral  Warren  : 

AR  SiK :  Your  communication,  together  with  profile,  were  laid  before  the  council 
veniug,  when  it  was  unanimously  resolved  that  the  grade  rising  six  feet  at  the 
meutiouf^d,  as  shown  by.  the  diagram  and  required  according  to  your  plans,  be 
r  conceded,  and  also  that  you  be  officially  informed  of  said  action  of  council. 
Yours,  vei'y  respectfully, 

JAMES  REN  WICK,  Mayor. 

[TeleKrAio.J 

Rock  Island  Arsenal,  October  27,  1876. 
James  T.  Lane, 
U,  a,  Dintrict  Court,  Dea  Moines,  Iowa  : 

?afie  telegraph  me  what  action  has  been  taken  and  what  progress  made  respecting 
ction  against  Davenport  and  Saint  Paul  Railroad  Company. 

FLAGLER,  Comdg. 
[Telegram.] 

Davenport,  Iowa,  October  28, 1876. 
s  T.  Lane, 
[/.  ^.  Atty,,  Des  Moines,  Iowa : 

egraphed  you  yesterday.  What  action  has  been  taken  respecting  injunction 
at  Davenport  aud  Saint  Paul  Railroad  Company.    Please  answer. 

D.  W.  FLAGLER, 

Bvt,  Lt.  CoL,  Comdg. 

21   OBD 
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[Telegram.] 

Des  Moines,  Iowa,  October  2fl,  W^ 
Col.  D.  W.  Flagkr, 

Rock  Island  Arsenal^  Hock  Island^  III, : 

Injuuction  suit  submitted  to  court  this  evening.    Decision  will  be  telegraphed  wk 
announced  by  the  court. 

JAMES  T.  LANE, 

V.S.AHf^  j'^; 

OFFicfc  OF  United  States  Attorney,  District  of  Iowa,    . 

Davenport,  October,  30rA,  187& 

Sir:  The  application  for  injunction  against  the  Davenport  and  North westeruBii 
road  Company  was  submitted  to  the  court  on  Saturday,  and  no  decision  wasannonuft^  In.^ 
ut  the  time  I  left  Des  Moines  on  Saturday  night,  and  if  announce<l  to  day,  it  willW  l^^ 
telegraphed  to  me.    I  return  again  to-night,  and  will  notify  you  of  the  result.  Itir 

I  have  not  much  hope  of  success,  as  I  have  serious  doubts  whether  a  proper  caiM  1 1  ^ 
for  injunction  can  be  shown.  The  reason  for  delay  in  the  application  is  tbati  didiMit  l^i 
receive  the  papers  until  we  entered  upon  the  trial  of  the  Rhoniherg  whisky  m\xM  I  b 
my  time  was  completely  occupied  with  that  until  Friday  night,  and  the  earliest  moi]ifu|  m^s^ 
I  could  take  it  up  was  on  Saturday  morning,  and  I  passed  it  on  the  court,  and  cooH  li^s^ 
not  get  a  hearing  until  late  in  the  afternoon.  I  regret  very  much  the  delay,  iDasmneii  ■  v 
as  I  learned  on  my  arrival  yesterday  that  the  track  was  already  laid.  The  underetaodio?  ■►^^ 
with  the  officers  and  attorneys  of  the  railroad  company  was  that  it  would  not  be  !>>»  ■•!( 
until  after  a  hearing.  |3^ 

Very  respectfully, 

JAMES  T.  LANE, 

Col.  D.  W.  Flagler, 

llock  Inland  Arsenal,  Illinois* 

[Telegram.  1 

Des  Moines,  Iowa,  October  3W,  1876. 
Col.  T.  \V.  Flagler, 

Commanding  Hock  Island  Arsenal,  Hock  Island,  Ills.: 

Judge  Love  refused  to  open  an  injunction  against  the  railroad  company  for  laying  i^ 
track  across  the  approach  to  the  Government  bridge. 

JAMES  T.  LANE, 

U.  S,  Aiii' 

This  road  has  been  built  across  the  approach,  and  is  now  in  fall  opera 
tioii. 

For  a  further  history  of  the  Rock  Island  bridge  from  1873  to  1876,  sf? 
copies  of  annual  reports  of  principal  operations  at  the  Rock  Islainl 
arsenal  for  the  year  ending  June  30,  1873,  1874,  1875,  and  1876,  copied 
in  Appendices  B,  G,  D,  and  E,  Chapter  VIII,  of  this  book. 

These  reports  give  a  good  de.al  of  information  respecting  the  nse^^ 
the  bridges  by  the  public,  and  the  report  for  the  year  ending  June  ^' 
1876,  gives  a  full  account  of  some  extensive  repairs  of  the  britl|2fe  auJ 
alterations  of  machinery  which  had  been  found  necessary. 

In  addition  to  repairs  described  in  the  report,  the  Rock  IsLand  bridge 
has  received  two  new  floors  since  1871,  and  the  bridge  to  Davenport  h** 
had  a  great  part  of  its  wagon  way  refloored  since  it  was  completed  '^^ 
the  spring  of  1873. 

This  bridge  needs  now  an  entire  new  floor. 

The  following  correspondence  and  action  taken  by  Congress  respecting 
the  appropriation  for  the  new  covering  of  the  railroad  deck  and  n^^ 
machinery  for  the  draw  is  not  given  in  the  annual  reports,  and  is  tbere 
fore  copied  here. 

The  following  estimate  was  made  in  the  annual  estimate  for  the  y^^^ 
ending  June  30,  1876 : 

For  alterations  and  repairs  and  additional  machinery  for  draw ^^'^'itf 

For  care  and  preservation..*. , 1^'  ^ 
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with  the  following  remarks : 

The  alteratious  aud  repairs  required  consist  of  a  sheet  copper  roof  for  the  upper  or 
railroad  deck,  as  shown  in  drawiofl;  marked  *^  B/'  aud  inclosed  herewith,  and  more 
powerfol  machinery  for  working  the  draw. 

When  the  bridge  was  built,  t^ere  was  put  on  this  deck  a  flat  tin  roof,  with  no  wat«r 
sbwl  except  that  furnished  by  the  camber  in  the  spans,  about  one  inch  in  200  feet,  and 
VHtersbed  is  further  prevented  by  the  railroad  ties  and  wheel  guards  which  are  laid 
on  the  roof. 

The  water  is  not  shed  from  the  roof.  In  a  few  months  it  has  rusted  and  destroyed 
the  tin,  and  now  runs  through  and  is  rotting  the  timbers  of  the  upper  deck  and  the 
^ngon  road  below.  As  both  decks  have  wooden  floor  beams,  their  destruction  is  a 
''^nong  matter,  involving  the  disuse  of  the  bridge  while  the  whole  deck  is  renewed. 

The  drip  of  water  continues  about  three  hours  after  any  rain  or  shower,  and  not  only 

'^ts  the  timber,  but  the  water,  containing  iron  rust,  grease,  and  dirt,  falls  on  people  and 

carriages  below,  who,  in  fine  weather,  after  rain,  are  unprepared  and  uuprotected,  and 

who,  having  entered  the  bridge,  cannot  turn  back. 

I  do  not  deem  it  advisable  or  economical  to  put  any  cheaper  roof  than  copper  on  this 
de-li. 

lu  this  climate,  tin, lead,  or  galvanized  iron  can  be  made  to  last  only  from  five  to  ten 
y^arsio  this  position,  and  their  removal  is  difficult  and  expensive.  The  copper  should 
'**»t  from  thirty  to  fifty  years. 

iTie  machinery  in  use  for  working  the  draw  is  insufi9cient  in  power,  and  has,  in  con- 
***|wence,  broken  three  times  in  the  last  four  months,  with  careful  man'rig^meut.  Also, 
^^'iie  additional  machinery  is  required  for  stopping  the  draw  when  in  motion  and  ope- 
*tt^  upou  by  high  winds. 

,|j«co8tof  putting  in  the  new  roof  would  be $^^,000 

*^«co8t  of  additional  machinery 3,tf00 

^be railroad  company  or  companies  using  the  bridge  should,  under  their  agreements 
^^  half  the  expense. 

^hee8timat'e  for  care  and  preservation  includes  all  ordinary  repairs  and  guard,  but 
^  ^aioly  for  operating  the  draw.  This  work  requires  two  sets  of  hands,  each  containing 
JfeDjjiueer  and  fireman,  and  they  mu"4t  be  the  best  men  I  can  procure.  The  work  is 
^nicolt  and  the  responsibility  is  great. 

Tlie  Ibllowing  appropriation  for  the  Eock  Island  bridge  for  the  fiscal 
^ar  ending  June  30,  1875,  was  made  by  Congress : 

I'V  alterations  and  repairs  and  additional  machinery  for  draw  of  bridge,  and  for  care 
^d  preservation  (one-half  of  which  shall  be  re-imbursed  to  the  Government  by  the 
liicago,  Rock  Inland  aud  Pacific  Railroad  Company)  $23,400.00. 

The  Chief  of  Ordnance,  in  a  letter  dated  October  22,  1874,  inqaired  if 
leasures  had  been  adopted  for  obtaining  reimburseraeuts  by  the  Ch!- 
^go,  Rock  Island  and  Pacific  Railroad  Company  of  $11,700  of  the  ap- 
ropriation  for  Rock  Island  bridge,  1875,  required  by  the  appropriation 
^t,  as  published  in  General  Orders  No.  81,  Adjutant-General's  Office, 
$74. 
On  the  26th  of  October,  1874,  I  replied  to  the  above  letter  as  follows : 

I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  2*2ud  instant,  ask- 

;r  if  aoy  measures  had  been  adopted  for  obtaining  reimbursement  from  tbe  Chicago, 

»ck  Island  and  PaciHc  Railroad  Company  of  $11,700  of  the  appropriation  for  Rock 

and  bridge  for  1H7.5,  and,  in  reply,  to  state  that  I  have  not  communicated  with  that 

mpany  on  tbe  subject,  since  the  plans  and  estimates  for  the  repairs  of  the  bridge 

$re  laid  before  the  superintendent  of  the  company  when  1  was  making  my  annual 

Jmato  in  July,  1872. 

The  prosecution  of  the  work  on  the  railroad-deck  of  the  bridge  would  necessitate 

terference  with  crossing  of  trains. 

\9  there  is  a  pressure  of  traffic  on  the  bridge  during  the  fall.  It  was  deemed  more  con- 

Dient  for  the  railroad  company  to  postpone  this  interference  until  si>ring.     Also,  I 

>ald  have  more  time  in  the  spring  to  attend  personally  to  the  alterations  and  repairs, 

lich  involve  some  difficulty ;  therefore  it  was  deemed  expedient  to  postpone  the  work 

itil  spring,  or  the  latter  part  of  winter. 

Nothing,  therefore,  has  yet  been  done  in  the  matter,  except  to  take  advantage  of 

e  exceptionally  low  price  of  copper  and  purchase  the  sheathing  required  for  the  upper 

ck. 

Tbe  tenor  of  your  letter  It'ads  me  to  infer  that  there  has  been  a  misunderstanding  of 

e  intention  of  the  act  of  Congress  making  the  appropriation.    The  estimate  showed 

at  the  cost  of  the  proposed  alterations  and  repairs  would  be  $26,800,  and  one-half  of 

at  snni,  $13,400,  which  was  the  portion  of  the  expense  the  United  Status  would  have 

bear,  was  asked  for  aud  appropriated. 
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Separate  from  th  8  was  an  estimate  for  110,000  for  care  and  preservation,  wliicb  in 
the  portion  of  the  expense  of  care  and  preservation  which  the  United  States  ha^  to 
bear. 

As  the  act  appropriates  exactly  the  snms  asked  for,  namely,  $13,400  and  $10,000,  I 
have  snpposed  it  authorized  the  expenditure  of  tlie  money  as  int-ended ;  that  is,  the 
Government  to  expend  the  $10,000,  required  to  cover  Us  portion  of  the  exp»»nHe  of  care 
and  preservation  in  accordance  with  act  of  Congress  approved  July  20,  18(58,  and  also 
the  appropriation  of  $13,400  for  the  special  work  of  alterations  and  repairs. 

I  have  expected  to  make  arrangements  with  tlie  Chicago,  Rock  Island  and  Pacific 
Railroad  Company  for  the  payment  of  their  portion  of  the  expense  of  this  work, 
$13,400,  bef(»re  commencing  the  work. 

Ir  case  of  refusal  on  their  part,  which  I  do  not  now  anticipate,  I  believe  that  the 
act  of  July  20,  1«68,  and  the  contract  between  the  Government  and  the  railroad  com- 
pany, would  empower  the  Government  to  enforce  the  payment  by  denying  the  railroad 
company'  the  use  of  the  bridge. 

If  it  is  understood  that  there  is  anything  in  the  act  making  the  appropriation  which 
may  prevent  the  use  of  the  money  appropriated  for  making  the  repairs  as  stated  above, 
and  as  intended  in  the  estimate,  I  respectfully  ask  for  instructions. 

The  Chief  of  Ordnauce  returned  this  letter  with  the  following  indowe- 
inent,  dated  November  10,  1874: 

Respectfully  returned  to  the  commanding  officer  of  Rock  Island  arsenal. 

As  Congress,  in  making  the  appropriation,  added  a  proviso  which  was  not  in  onr  esti- 
mate except  as  an  explanatory  note,  (see  Ordnance  Order  No.  44,)  it  is  plain  thatoiilJ 
the  $23,400  appropriated  can  be  expended,  one-half  of  which  must  be  re-imbnrsjed  t>5 
the  railroad.  • 

The  matter  can  he  brought  to  the  attention  of  Congress  when  it  meets,  and  the  pro- 
viso requested  to  be  changed. 

I  returned  this  letter  to  the  Chief  of  Ordnance  with  the  following  i^' 
dorsemeut,  dated  November  18, 1874 : 

I  respectfully  ask  that  this  matter  may  be  brought  to  the  attention  of  Congress,  a*'" 
that  the  proviso  referred  to  may  be  changed  a«  contemplated  in  your  indorseDi^**^ 
hereon,  and  would  respectfully  urge  the  importauce  of  this  action. 

The  alterations  and  repairs  contemplated  are  deemed  absolutely  necessary  for  tb^ 
preservation  of  the  bridge. 

Without  them  there  is  danger  of  the  destruction  of  the  floor-beams  of  both  deckj 
"because  of  rot.  Replacing  tht-se  beams  would  be  difficult  and  expensive,  and  wonlo 
necessitate  several  weeks*  disuse  of  the  bridge. 

If  Congress  will  change  this  proviso  early  in  the  session,  preparation  for  the  work 
<sau  he  made  during  the  winter  and  the  work  completed  early  in  the  spring.  The 
cecessary  change  in  the  proviso  is  that  it  shall  apply  only  to  the  proposed  alterations 
and  r«  pairs,  and  that  it  shall  require  the  railroad  company  to  bear  one-half  the  expensf 
of  the  work,  as  required  by  act  of  July  20,  1868,  and  the  contract  between  the  United 
States  and  the  railroad  company. 

Your  indorsement  hereon  makes  the  proviso  referred  to  in  the  appropriation  act  to 
interfere  also  with  the  expenditure  of  the  $10,000  appropriated  for  th6  care  and  preser- 
vation of  the  bridge. 

Without  the  use  of  this  money  the  use  of  this  bridge  would  stop,  and  the  navigation 
of  the  river  would  also  have  to  stop,  because  the  draw  could  not  be  operated.  This 
expenditure  on  the  part  of  the  United  States  is  made  obligatory  by  the  act  of  Jaly'2(^ 
1868,  and  the  contract  with  the  railroad  company,  as  long  as  the  company  complin 
with  the  contract.  The  act  and  contract  referred  to  require  the  United  States  to  bear 
all  the  expense  of  the  wagon-road  and  one-half  the  expense  of  the  bridge,  (except  rail- 
road iron  and  ties,)  so  that  the  railroad  company  cannot  be  required  to  pay  half  of  tbe 
whole  expense. 

During  the  present  fiscal  year  there  has  already  been  expended  by  the  United  States, 
for  Cfire  and  preservation,  .^4,359.57;  the  proposed  alterations  and  repairs  in  purcbass 
of  sheathing  tor  upper  deck,  $5,971.62. 

In  a  letter  to  tbe  Chief  of  Ordnance,  dated  December  18,  1874, 1  io- 
quired  if  item  of  $13,000  for  the  Kock  Island  bridge  was  intentionally 
omitted  from  notice  of  remittance.  To  which  the  following  reply,  dated 
December  21^,  1874,  was  received : 

Answering  your  letfer  of  the  18th  of  December.  I  am  directed  by  the  Chief  of  Ord- 
nance to  state  that  the  omission  of  $13,000  under  "Rock  Island  bridge,  1K75,'' from 
the  amount  requested  to  be  sent,  was  intentional.  Expenditures  on  account  of  tlie 
"repairs  and  machinery"  of  the  Ijridge  must  be  suspended  until  Congress  has  act*J 
upon  tbe  suliject-matter  of  your  letter  and  indorsements  of  October  20  and  November 
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18,  irhieb  was  brought  by  this  office  to  the  attention  of  the  Secretary  of  War  on  the 
16th  iiut. 

ExpeodCji  of  the  bridge  mast  be  confined  to  the  operation  of  the  guard,  draw,  &c., 
QDtil  the  appropriation  of  laat  year  is  freed  by  Congress  of  the  restriction  proviso. 

Subsequent  thereto  au  act  of  Congress  was  passed,  and  approved 
March  3,  1875,  appropriating  '^for  liock  Island  bridge:  for  care  and 
preservation  of  the  bridge,  thirteen  thousand  dollars.  And  this  sum 
and  the  appropriation  for  said  bridge  for  the  fiscal  year  ending  June  30, 
1875, shall  be  expended  in  accordance  with  the  joint  resolution  in  relation 
to  the  Kock  Island  bridge,  approved  July  20,  18G8,  and  the  contract 
between  the  United  States  and  the  Chicago,  Rock  Island  and  Pacific 
Railroad  Company.^ 

The  following  statistics,  compiled  from  records  kept  at  the  bridge,  are 
valuable  as  general  information  and  as  special  information  relating  to 
value  of  bridge  in  its  use  by  the  public  and  by  the  railroad  company: 

Compilation  of  Bock  Island  bridge  record  for  the  years  1874,  1875^  and  1876. 


'Bite. 


,    »874. 

iUrch 
April 

\m  • • •  • 

Jud«j 

5*PtMaber 
IJ^lober  .. 
ffveniber 
•*^iiiber 

ToUl... 

I«75. 
*%aaary  . . 
*ef»niary  . 
-March 


Stage  of  water.       Thermometer. 


2 


ii.no 

7.55 
l.\75 
7.05 
a  15 
6. 9.> 
7.05 
3.  a> 
4.30 
5.20 
4  45 
3.25 


^P"l 

*fay , 

^ane 

^uly    

AuiHMt  .. 
BH|>leaiber 
October  . . 
Kovtsmbvr 
X)eGeiober 


Total. 


1876. 
Jaoaary  .. 
F^rbruary  . 

March 

April 

yay 

Jaoe 

July 

AoKavt    .. 
8epiemb<*r . 
October  .. 
Kovemb*^r 
l>eeember 


8.75 

.^30 

13.10 

l\L  tt5 

10.70 

«.  10 

7.90 

•i..'i0 

7  05 

4.70 

2.90 

8.30 


Total. 


5.45 

9.25 

9.95 

I3.:i5 

13.  10 

i:<.]0 

10.50 

4.10 

fi.(>0 

4.ia 

3.70 

5.40 


7.30 
6.13 


30 
30 
90 
40 
00 
1.65 
2.00 
3. 15 
2.10 
.40 


2.70 
3.90 
3.80 


a 


8.40 
0.66 
8.27 
5.10 
7.43 
5.51 
6.32 
2.28 
3.04 
4.40 
3.50 
1.95 


7. 
8. 


95 
10 
6.90 
2  50 
1.10 
1.10 
2.20 
0.10 
1.3'J 


1.40 
1.50 
2.70 
4.50 
10.80 
7.50 
3.20 
2.55 
4.25 
2.70 
2.!*0 
1.90 


6.28 
4.:i8 
4.74 
9.47 
9.92 
7.34 
5.28 
1.60 
4.89 
2.89 
2.05 
2.74 


a  46 
4.  a) 
6.18 
10.  42 
12.03 
9.44 
6.79 
2.72 
5.31 
3.26 
3. 36 
4.76 


u 


62 
50 
65 
85 
97 
98 
101 
98 
92 
Hd 
74 
58 


38 
37 
78 
80 
89 
98 
92 
90 
92 
77 
57 
63 


60 
66 
70 
74 
92 
90 
93 
90 
85 
77 
67 
46 


10 

2 


-15 

-10 

11 

18 

41 

53 

66 

64 

42 

28 

4 

-10 


-22 
-17 

f  1 
17 

a-) 

52 
62 
46 
34 
27 

-  3 

-  8 


-  1 

-  7 
6 

30 
35 
45 
60 
54 
40 
25 
5 
-20 


« 

S 


22.17 
25.22 
37.81 
43  80 
70.  19 
78.10 
82.2:1 
78.53 
l>8.  91 
53. 27 
36.56 
27.58 


8.52 
11.41 
30.93 
48.  'i9 
65.01 
72.34 
78.77 
73.  95 
64.78 
48.99 
32.68 
31.20 


29.18 
211.85 
32.35 
52.  14 
64.87 
72.14 
82.33 
77.53 
64.40 
49. 93 
34.00 
14.  b8 


Nnniber   of   trains 
crueaiag  bridge. 


a 


313 
197 
218 
262 
257 
242 
226 
261 
2:« 
301 
603 
707 


3. 725 


717 

646 
704 
741 
780 
743 
806 
767 
818 
836 
716 
814 


OD 
U 

9 


8.870 

7,467 

8,  773 

11,5<)5 

11,291 

9, 6:t2 

8. 122 

11,453 

9,810 

11,487 

10.  700 

11,605 


9,088  !  120,  775 


1,021 

1,015 

637 

652 

719 

764 

6.V2 

771 

627 

770 

610 

781 

539 

797 

559 

769 

614 

843 

647 

806 

597 

770 

563 

791 

7,785 

9,529 

503 

719 

561 

700 

653 

797 

606 

748 

641 

826 

668 

893 

658 

909 

630 

990 

605 

1.007 

645 

1,012 

030 

889 

690 

858 

11,259 
9,  618 
11.404 
10,619 
11.024 
10. 057 
9.823 
10,027 

10.  679 

1 1,  787 
10.641 

9,  8:12 


127,  690 


8,  .'467 
10.230 

10.  780 
10.388 
11,616 
11.585 

9,208 
11),  157 

9.517 
11,343 
11.017 

11.  197 


7,490  10,348 


125.605 


Passe  DgerH  and 
teamsi.* 


ad 

a 


13, 994 
40,507 
29,  081 
31.  VM 
29.  635 
:{5. 612 
35,250 
31.064 
29,999 
30, 273 
31.713 


3:18,  786 


V 

H 


10.901 
20.  905 

16,  827 
19.941 

17.  703 

19.  452 

20,  .'>95 

22.  852 

23,  3r.o 
10,  117 
20.  197 


StearaboatM, 
barges,  and 
rat  ts  parsing 
draw. 


i 


16. 063 

9.087 

32,585 

34,  6U6 
:i2, 147 
27,480 
27.  876 

35,  8.">H 
24.  5.)4 
41.850 
29.  l:»7 
40,501 


351.  834 


32. 007 
38. 075 
21,  472 
47.  302 
28.  33:i 
41.520 
36.540 
3:1.  540 
34..'>80 
27, 372 
27.  330 
24, 257 


392,337 


211,940 


11.7.%8 
5,097 
l.t.  218 
18.  42<) 
17, 143 
18,  031 » 
IH.  388 
24,  :i0.t 
24.000 
22,  971 
18,  .S.55 
23.063 


32 
131 
311 
276 
236 
244 
22-i 
151 

63 


1,672 


13:1 
269 
271 
264 
•MS 
2''0 
213 
82 


215,846    1,830 


21,010 
17.  360 
6.  6:13 
16,  4.Yi 
21.714 
22,  51.> 
20.  1.57 
27,  C08 
10,331 
27.  r.21 
16.  t\») 
22,  520 


31 
173 
.330 
314 
2j?0 
285 
254 
212 

88 


19 
51 
65 
51 
19 
86 
61 
56 
39 


5 
34 
115 
142 
97 
63 
65 
50 
12 


447  I  583 


30 
29 
80 
59 
143 
139 
90 
60 


630 


29 

107 
114 
97 
105 
68 
73 
25 


618 


11 

88 
181 
101 
53 
77 
50 
69 
66 


239,004    1,976  |696 


4 

31 
98 
142 
114 
88 
75 
61 
U 


62-7 


*  Record  uf  foot-passengers  and  teams  commenced  February  14, 1874. 
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Chapter  X. 

ROCK  ISLAND  WATER-POWER  UNDER  MAJOR  FLAGLER'S  COMMAND,  1871 

TO  1876. 

Appropriation  act  of  March  3,  1871 — History  of  the  work  for  1871  contained  in  anDoai 
report^ — Completion  of  canal  in  1871  prevented  by  change  of  plan  at  request  of  Mo- 
line  Company — Notice  given  that  use  of  water-power  must  be  suspended  pendiD>^ 
completion  of  work — October  10,  1871,  Molioe  Company  send  resolutions  protesting 
aftainst  the  dimensions  and  grade  of  canal  and  make  other  complaints— October  16. 
1871,  Moline  Compary  write  a  long  letter  making  further  protest*  and  complaints— 
Grade  of  canal  changed — Captain  Flagler^s  report  to  the  Chief  of  Ordnance  on  the 
subject — Reasons  for  change  stated — Indorsement  on  tbe  report  by  the  Chief  of 
Ordnance — Action  taken  approved  by  the  Secretary  of  War— -Correspondence  with 
the  Moline  Company  relative  to  location  and  construction  of  bridge  over  the  canal- 
Correspondence  with  the  Moline  Company  relative  t-o  resuming  use  of  water-power 
and  completion  of  canal — Captain  Flagler's  report  to  Chief  of  Ordnance  giving  biHtory 
of  work  on  the  canal  and  reasons  why  canal  was  not  completed  in  1871 — Letter  of 
January  9,  1H72,  to  Chief  of  Ordnauce  stating  ditiflculties  in  regard  to  division  of 
wat«r-power  and  collecting  rents  from  the  Moline  Company  as  required  in  the  aj^ree- 
menT>s — Plan  for  settling  difficulties  recommended — Amount  of  power  estimated— 
Act  of  Congress  of  June  10,  1872,  makes  appropriations  for  the  watt-r-power— How 
expended — Plans  and  location  of  lower  dam — Captain  Flagler's  plan  fonransniit- 
ting  power  from  lower  dam  to  shops — Sobmitted  to  a  board  of  officers  and  approved- 
Report  containing  plans  omitted  and  brief  desciiption  of  same  given — Temporary 
line  of  trarjsmission  for  use  pending  construction  of  shops — Appropriations  for  cod- 
structing  same — Machinery  completed — Its  erection  and  use  preveiited  by  rfct  of  July 
12,  1870— Deposits  in  water-power  pool — Portion  of  same  removed  in  1874 — Work  not 
successful — Excavation  of  channel  through  rock  recommended — Preamble  and  rew- 
lations  from  Moline  Company  about  deposits,  January,  1875 — April  1,  1875,  Moline 
Company  send  long  letter  to^Chief  of  Ordnance — Moline  Company  propose  to  baiW 
long  wing-dam  for  benefit  of  water-power  at  tbe^r  own  expense  and  have  a  portion 
of  water-power  conveyed  to  them  by  United  States — General  Ben^t  refers  letter  t» 
Major  Flagler  for  report — Returned  with  report  May  6,  1875 — General  Ben^t  visit* 
arsenal  in  May,  1875 — Officers  of  Moline  Company  visit,  Washington  in  Febnia'T, 
1876,  and  submit  their  case  to  Secretary  of  War  and  Chief  ot  Ordnance — Mi«jor  Flag- 
ler called  to  Washington  and  submits  report  on  water-power — Excavation  of  cban- 
nel  through  rock  at  the  bead  of  pool  recommended — Recommendation  appioved— 
Indorsements  by  Chief  of  Ordnance  and  Secretary  of  War,  and  appropriation  for  the 
work  askfd  for — Copy  of  Major  Flaglei's  report— Congress  made  no  a]>propriatiou- 
Estimate  f(»r  the  woik  submitted  to  Congress  again  in  fall  of  1876 — General  BeD^l'* 
remarks  on  same  in  annnal  report. 

The  act  of  Conpfress  approved  March  3,  1871,  making  appropriatioD* 
for  sundry  civil  purposes  for  the  year  eutling  June  3(F,  1872,  contaiued 
the  following  appropriation  for  continuing  this  work : 

For  Rock  Island  armory  and  arsenal.  Rock  Island,  Illinois:  continuing  the  develop 
ment  of  water-power,  two  hundred  thousand  dollars. 

After  tbe  death  of  General  Rodman  in  June,  1871,  I  was  placed  in 
command  of  the  arsenal,  and  took  charge  of  the  work  on  the  water-power. 
About  the  Ist  of  July,  the  water  in  the  river  had  so  far  subsided  as  to 
permit  the  pumping  out  of  the  coffers,  and  work  on  the  canal  and  dike 
was  resumed. 

Lieut.  M.  L.  Poland,  Ordnance  Department,  assisted  by  Lieut,  E.  M. 
Wright,  Ordnance  Department,  was  placed  in  immediate  charge  of  the 
work.  Lieutenant  Poland  was  relieved  from  duty  at  this  arsenal  on  the 
6th  of  August,  187J,  and  Lieutenant  Wright  remained  in  immediate 
charge  of  the  work  during  the  remainder  of  the  season.  A  full  report 
of  nearly  everything  of  interest  in  connection  with  this  work  that  trans- 
pired during  this  season  will  be  found  in  my  annual  report  of  principal 
operations  at  the  arsenal  for  the  year  ending  June  30,  1872.  The  work 
was  prosecuted  with  the  utmost  vigor  till  the  latter  part  of  December, 
at  which  time  the  gap  between  the  dike  and  upper  wall  bad  been  closed, 
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^d  the  dike  and  canal  so  nearly  completed  that  tbey  were  ready  for  use, 
»d  the  cotters  were  taken  out,  tlie  use  of  the  water-power  resumed,  and 
yiter  first  flowed  through  the  canal  on  the  30th  of  December,  1871. 
The  canal  might  and  would  have  been  entirely  completed  during  that 
ason  had  not  a  controversy  arisen  with  the  Moline  Water-Power  Oom- 
tiiy  respecting  its  required  depth.  This  controversy,  its  effect  on  the 
ork,  and  the  action  taken  respecting  it  are  fully  explained  in  the  fol- 
ding correspondence : 

Rock  Island  Arsbnat^  August  22d,  1871. 
f.  Charles  Atkinson, 

Fresident  MoHjm  Water-Power  Company^  MoUne^  Ills. : 

Sir:  For  the  benefit  of  those  desiring  power  from  the  United  States  water-power  of 
it)  aivenal,  I  have  the  honor  to  communicate  to  you  the  foL'owiug: 
tu  the  development  of  this  water-power  I  expect  to  complete  the  canal  and  stouo 
ni  and  dike,  thus  completing  the  portion  of  the  development  required  for  carrying 
^ay  the  tail-water  which  has  been  used  by  your  company,  by  the  tirst  day  of  Decem- 
r  next. 

While  we  are  bnilding  the  remainder  of  the  dike  and  stone  dam  it  will  be  necessary 
It  you  Hhoald  use  no  wator.  When  this  part  is  commenced  I  will  use  every  edfort  to 
iiplete  it  as  quickly  as  possible.  To  that  eud  just  sufficient  material  to  complete 
;  dike  will  be  left  in  the  east  end  of  the  canal,  the  nearest  end  to  the  point  where 
!  material  wiU  be  required.  With  all  the  men  and  teams  npon  the  work  that  the 
lited  space  will  allow,  it  will  require  six  weeks  to  build  the  rest  of  the  dike,  say  from 
tolHsT  16th  to  December  1st.  By  first  quarrying  the  stone  and  hauling  and  dump- 
it  in  convenient  places  for  reloading,  this  part  of  the  work  can  be  performed  in 
(  month.  This  extra  loading,  hauling,  and  dumping  would  cost  to  the  Governmeut 
HlO.rtft,  and  would  shorten  the  time  during  which  your  company  would  be  deprived 
water  about  fifteen  days,  and  permit  you  to  continue  using  it  till  November  Isc.  An 
eeoient  made  and  signed  by  you  and  J.  M.  Gould,  secretary  of  your  company,  and 
ed  September  7th,  1870,  requires  that  this  extra  expense  should  be  borne  by  your 
iipaii3'.  Please  inform  me  if  ."^ou  will  do  this  ;  and,  if  so,  I  will  commence  prepara- 
18  for  closing  the  gap  according  to  that  plan.  If  you  do  not  desire  to  do  thin,  no 
ly  to  this  letter  is  necessary,  and  I  will  require  that  the  gates  iu  the  dam  be  closed 
tbe  15th  of  October,  and  I  will  then  hasten  the  completion  of  the  dam  and  dike  as 
idly  as  possible,  and  will  have  the  canal  completed  before  or  at  the  same  time  that 
•.  dike  is  completefl. 

Very  respectfully,  your  obt.  servt., 

D,  W.  FLAGLER, 
Capt.  Ord.y  Bvt,  Lt.  Col,  V.  S.  J.^  Comdg, 

On  October  10,  1871,  the  Moline  Water  Power  Company  sent  to  ine 
jopy  of  resolutions  passed  by  its  board  of  directors,  as  follows  : 

^l>ecisil  meeting  of  the  directors  of  the  Moline  Water-Power  Company  held  at  the 

npany's  office,  Tuesday,  October  10th,  1871. 

r*refieiJt,  Charles  Atkinson,  John  Deere,  J.  S.  Keator,  S.  W.  Wheelock,  and  J.  W.  At- 

laon. 

)n  motion  of  John  Deere : 

IVhereas  the  agreement  to  grant  the  free  right  of  way  to  the  United  States  for  the 

lal  w  as  made  upon  the  express  condition  that  the  capacity  of  the  said  canal  should 

snfficient  for  the  purpose  of  said  company;  and 

^""hereas  by  agreement  of  September  6rh,  1870,  it  is  provided  that  the  natural  open- 

;  between  the  dike  and  wall  tor  the  psssage  of  this  company's  tail-water  was  not  to 

closed  until  the  canal  should  be  so  far  completed  that  the  material  to  be  removed 

[>n1d  be  only  sufficient  for  the  filling  up  of  said  opening;  and 

V^hereas  it  is  feared  that  the  too  early  closing  up  the  natural  passage-way  for  this 

upany's  tail-water  may  be  of  great  permanent  damage  to  its  interests:  Therefore, 

Resolved,  That  this  company,  in  view  of  the  jeopardy  to  its  interests  by  too  early 

tsing  of  said  natural  passage-way,  do  respectfully,  yet  earnestly,  protest  against  its 

iug  closed  up  until  the  capacity  of  the  canal,  both  as  to  depth  and  width,  shall  have 

en  satisfactorily  ascertained,  and  until  the  canal  shall  have  been  completed  and 

kterial  removed  therefrom,  as  contemplated  in  the  agreement  entered  into  between 

is  company  and  the  United  States  Governmeut  September  6th,  1870. 

Du  motion  of  S.  W.  Wheelock, 

Hesolvedf  That  the  prehident  of  this  company  be  directed  to  send  a  copy  of  these  res- 

itions  to  Colonel  Flagler,  and  respectfully  request,  in  the  name  of  the  manufacturers, 

it  in  view  of  these  fact^  he  takes  no  action  toward  shutting  off  the  tail- water  until 

9  canal  is  finished,  as  provided  in  said  agreement. 

CHARLES  ATKINSON,  President. 
J.  8.  KSATOR,  Sectf.pro  tern. 
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MoLiNE,  Ills.,  October  I6tk,  \&7^M^  . 
Col.  D.  W.  Flagler, 

Hock  hlund  Arsenal: 

Sir  :  I  am  instracted  by  the  Moline  Water-Power  Company  to  say  that  it  is  ^vith 
extreme  regret  they  find  this  morning  that  you  have  seen  fit  to  shnt  down  their  gates 
and  stop  their  wheels,  and  have  commenced  proceedings  towards  closing  ap  the  opeo- 
ing  left  between  the  end  of  the  wall  and  the  dike  for  the  escape  of  the  company 'd 
water  pending  the  complete  development  of  the  water-power,  in  violation  of  the  terms 
of  a  special  agreement  made  with  the  United  States  Government  at  Rock  Island,  aa 
recommended  by  Gen.  A.  B.  Dyer,  Chief  of  Ordnance,  and  approved  by  the  Secretary  of 
War,  September  7th,  1870. 

Attention  of  this  company  having  been  recently  called  to  the  fact  that  the  Govern- 
ment was  not  intending  to  make  the  bottom  of  the  canal  as  low  as  was  agreed  between 
it  and  General  Rodman,  a  competent  engineer  has  been  employed  to  take  the  levels 
and  ascertain  the  grade  of  the  natural  bottom  of  the  river  frorp  the  upper  end  of  the 
company's  tail-race  to  the  lower  end  of  the  dam-wall,  and  from  that  point  to  the8t^I(e, 
the  top  of  which  is  regarded  by  the  Government  as  the  initial  point  for  the  bottom  of 
the  upper  end  of  the  canal ;  and  from  this  survey  and  levels  it  is  found  that,  taking 
this  Government  stake  as  a  standard,  the  bottom  of  the  canal  will  be  left  entirely  too 
high  to  maintain  the  grade  or  natural  inclination  of  the  bed  of  the  river. 

It  is  found  when  the  mills  are  running  that  the  top  of  your  initial  stake  is  hijjher 
than  the  surface  of  the  water  at  a  point  outside  the  dike  and  immediately  opposite  tbi^ 
stake,  and  that  the  bottom  or  bed  of  the  natural  tail-race  at  the  same  point  is  more 
than  18  inches  lower  than  the  top  of  your  stake. 

It  was  never  understood  or  intended  by  this  company  in  granting  the  right  of  way 
for  the  canal,  that  the  bottom  of  the  tail-race  was  at  any  point,  or  as  a  whole,  shonld 
have  any  less  grade  or  inclination  than  the  natural  bed  of  the  river,  because  a  leM 
inclination  or  grade  would,  of  necessity,  seriously  impair  the  effective  force  of  ibis 
company's  portion  of  the  power.  But,  on  the  other  hand,  it  was  distinctly  understood 
and  agreed  between  this  company  and  General  Rodman  that  the  grade  of  the  natural 
bottom  of  the  river  should  be  maintained  in  the  canal  and  tail-race. 

This  point  we  can  substantiate  by  parties  who  had  at  the  time  negotiatioos  with 
Genl.  Rodman  for  making  the  entire  excavation  by  contract. 

From  Lieutenant  Shaler  it  is  learned  that  when  this  stake  was  planted,  it  was  done 
withont  any  previous  levels  being  taken  to  ascertain  true  grade,  and  this  (<is  we  think) 
could  only  be  designed  as  an  approximate  grade  of  where  the  initial  point  of  trne 
grade  might  be,  and  this  would  seem  to  be  indicated  by  the  remark  of  anothf'r  officer, 
who  says  that  at  the  time  the  stake  was  placed  there  it  was  the  subject  of  more  or  less 
discussion  among  the  officers  as  to  whether  it  was  low  enough  or  not.  In  the  interview 
haul  with  you  on  the  subject  on  Friday  last,  it  was  your  own  admission  that  with  the 
line  as  now  taken  by  the  Government  as  the  bottom  line  for  the  canal,  the  effective 
force  of  the  company's  portion  of  the  water-power  would  be  considerably  diminished 
in  low  water. 

This  company,  at  the  request  of  the  United  States  Government,  granted  the  right  of 
way  through  valuable  land  without  pay,  but  with  the  express  condition  that  the  canal 
shonld  be  of  '*  sutticient  r^pacitj^ ; "  and  they  feel  that  they  have  good  cause  for  pro- 
testation and  complaint  that  any  other  or  different  interpretation  shonld  now  be  made 
whereby  their  interests  are  to  be  very  seriously  jeopardized  or  impaired  ;  and  do  not 
believe  that  Congress,  were  it  in  session,  would  for  a  moment  permit  snch  construction 
of  the  agreements  between  this  C4jmpany  and  the  United  States  Government  as  would 
tend  in  the  leaet  to  impair  the  rights  or  interests  of  the  company. 

This  company  does  not  admit  that  the  United  States  Government  has  the  right  under 
the  terms  of  any  existing  contract  or  agreement  to  enter  upon  and  shot  down  its  gates 
at  will,  except  under  special  arrangements  or  as  a  military  necessity;  and  thinks  that 
now  it  has  special  reason  to  complain  that  the  Government  is  acting  in  violation  of 
the  letter  and  spirit  of  the  special  agreement  made  and  approved  by  the  Secretary  of 
War  September  7,  1870,  a  copy  of  Which  is  now  in  your  office. 

From  long  familiarity  with  the  workings  and  operations  of  this  water-power  in  low 
water,  this  company  knows  that  if  the  present  determination  of  the  Government  is  ad*  . 
hered  to,  viz,  to  leave  and  make  the  bottom  of  the  tail-race  where  now  indicated,  it  will 
work  great  pecuniary  and  permanent  damage  to  its  ''one-fourth  part  ^'  by  diminishing 
its  head,  and  thus  reducing  its  quantum  of  power  in  low  water ;  and  in  view  of  the  fact 
(and  in  no  spirit  of  faction  or  of  opposition  to  the  Government)  that  so  much  remains 
to  be  done  to  get  the  bottom  down  to  necessary  grade,  and  that  it  is  now  so  late  as  to 
render  it  altogether  improbable  that  the  canal  can  be  finished  this  season,  they  feel 
compelled  to  insist  that  the  present  natural  tail-race  between  the  dike  and  the  wall 
shall  not  now  be  closed. 

In  view  of  these  circumstances  and  facts  herewith  presented,  I  am  instructed  by  thii> 
company  to  enter  this  as  its  formal  protest  against  the  closing  up  of  the  natural  outlet 
or  tuil-race  for  the  water  this  compauy^  has  a  right  to  use,  and  request  that  it  be  not 
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OD^  iiotil  the  letter  and  spirit  of  contracts  are  complied  with,  and  antil  it  shall  have 
l^^'tonity  to  ask  the  interference  of  Congress  in  protection  of  its  rights  ;  and  to  say 
fn))^  '  that  if  because  of  superior  force  or  for  any  other  reason  this  company  is  wrong- 
P^y  deprived  of  its  right  to  continued  use  of  it«  entire  portion  of  the  power,  it  will 
^.^iinaDd  endeavor  to  hold  the  Government  liable  for  all  the  damage  it  may  sustain 
•hereby.  I  am  also  furth»^r  directed  to  request  that  the  matter  be  referred  to  the  8eo- 
^tvj  of  War,  with  a  copy  of  this  letter. 

With  great  respect,  I  am  your  obdt.  servt., 

CHARLES  ATKINSON, 
Pr€9ident  Moline  Water- Potcer  Co, 

Od  October  19, 1871, 1  notified  the  Moline  Water-Power  Company  that 
t  bad  had  surveys  made  of  the  bed  of  the  river  above  the  canal,  and  had 
determined  to  lower  the  bottom  of  the  canal  below  the  ^rade  established 
by  General  Rodman,  as  indicated  by  the  initial  stake;  that  the  grade 
Woald  be  such  as  to  give  a  continual  fall  from  the  head  of  the  river,  from 
below  the  foot  of  the  stone  dam  to  the  mouth  of  the  canal. 

(Note. — The  maps  and  drawings  which  accompany  this  letter  do  not 
accompany  this  history.  The  initial  stake  A'  referred  to  is  shown  on 
Plate  XI.) 

On  the  24th  of  October,  1871, 1  wrote  to  the  Chief  of  Ordnance  as 
follows : 

Rock  Island  Aijsknal, 

October  24<A,  1871. 
Brig.  Genl.  A.  B.  Dykr, 

Chief  of  Ordnance^  Waaihingtony  D.  C, : 

Sir:  I  have  the  honor  to  transmic  herewith  a  copy  of  a  letter  from  Mr.  Charles 
Atkinson,  president  of  the  Moline  Water-Power  Company,  received  by  me  on  the  17th 
inst.,  a  copy  of  my  reply  dated  the  18th  inst.,  and  a  copy  of  a  lettt^r  to  Mr.  Atkinson, 
irritten  for  me  by  Lienteuant  Bntler  on  the  receipt  of  Mr.  Atkinson's  letter. 

Mr.  Atkinson  desires  that  his  letter  should  be  transmitted  to  the  Secretary  of  War. 

As  I  have  not  stopped  work,  (on  the  development  of  the  water-power,)  as  required 
by  the  Moline  Water-Power  Company,  I  deem  it  just  to  myself  to  ex[ilain  to  you  and 
to  the  Secretary  of  War  my  reasons  for  continuing  the  work. 

That  the  case  may  not  be  misunderstood,  I  will  ask  you  to  bear  in  mind  while 
reading;  this  paper  that  deepening  the  canal  can  have  no  efifect  to  increase  the  Moline 
Water-Powfer  Company's  portion  of  the  water-power,  except  during  the  time  of  very 
low  water.  (This  is  shown  in  a  drawing  marked  **A,"  inclosed  herewith.)  Had  the 
time  for  completing  the  canal  occurred  at  an  ordinary  stage  of  water  id  the  river,  I  do 
Dot  think  the  point  which  the  company  make  would  have  arisen.  Just  now  the  river  ' 
is  very  low,  lower,  I  believe,  than  at  any  time  during  the  last  seven  years. 

An  inspection  of  Drawing  A  will  show  that  in  such  extreme  low  wat^^r  as  exists  now 
digging  out  the  tail-race  below  the  natural  bed  of  the  river  would  continue  to  increase 
the  head  of  water  at  the  stone  dam  till  the  whole  tail-race  should  be  brou«rht  down  to 
the  level  of  the  water  at  the  Rock  Island  wagon-bridge.  Estimates  will  show,  how- 
ever, that  the  interest  on  the  cost  of  such  digging  out  would  be  many  time8  greater 
than  the  average  annual  increase  of  value  of  the  water-power  due  to  such  increased 
bead. 

Nevertheless,  the  Moline  Water  Power  Company  will  get  the  Grovernment  to  dig  out 
a  portion  or  all  of  this  if  they  can. 

The  agreement  between  the  Secretary  of  War  and  the  Moline  Water-Power  Company, 
dated  April  8th,  1869,  says,  "that  the  canal  shall  be  of  sufficient  capacity  for  the  pur- 
poses named,"  that  is,  to  carry  off  the  company's  tail-water. 

However  much  this  may  mean,  it  cannot  intend  to  insure  to  the  Moline  Water-Power 
Company  a  tail-race  of  greater  capacity  than  the  company  would  have  hsvd  by  the  other 
mode  of  development;  that  is,  the  mode  of  development  that  would  have  been  used 
bad  the  canal  not  been  dug,  which  was  to  continue  the  water-power  dam  nearly  par- 
allel to  the  south  bank  of  the  river,  and  allow  to  the  company  for  a  tail-race  the  space 
between  the  south  bank  and  the  dam.    (See  the  line  marked V  o'  on  Plate  XI.) 

Mr.  Atkinson  stated  to  you,  while  in  my  oflQce  about  a  week  a<ro,  that  he  would 
have  claimed  for  a  tail-race, 'Under  that  development,  one-fourth  of  the  width  of  the 
river.  If  this  one-fourth  part  of  the  river  is  all  the  Moline  Water-Power  Company 
would  have  claimed  under  that  development,  I  suppose  it  is  at  least  as  much  as  the 
Government  could  in  Justice  have  allowed  to  them,  and  that,  therefore,  the  Moline 
Water-power  Company  should  now  claim  no  better  tail-race  with  the  canal  develop- 
ment than  one-fourth  the  river  bottom  would  have  given  them. 
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Ad  inspection  of  the  inclosed  drawing,  marked  B,  will  show  you  how  little  chax-^;^ 
the  canal  development  made  in  the  position  of  that  portion  of  the  tail-race  which  M.  les 
above  the  canal,  and  will  enable  yon  to  understand  better  what  follows. 

The  circumstances  attending  the  location  of  the  initial  stake  A'  *  by  General  Kod- 
man,  referred  to  in  Mr.  Atkinson's  letter,  as  near  as  I  can  ascertain  them  trom  the  ojfi. 
cers  stationed  here  at  the  time,  are  as  follows : 

In  July,  1H70,  after  the  coffer,  shown  by  dotted  lines  D  on  Drawing  B,  had  been  pot 
in  and  the  water  pumped  out  of  the  inclosed  space,  General  Rodman,  assisted  by  Cap- 
tain Schaff  and  Lieutenant  Shaler,  planted  the  stake.    The  water  having  just  beeo 
pumped  out,  water  was  still  standing  in  low  places,  and  indicated  plainly  the  position 
of  the  bed  of  the  river. 

After  an  examination  of  the  river-bed  and  planting  stakes  at  several  other  places, 
the  general  tixed  upon  the  position  of  the  stake  and  had  it  driven  down.  Its  top  was 
below  the  surface  of  the  mud  in  the  bottom  of  the  river  at  that  point. 

No  levels  with  an  instrument  were  taken  at  that  time,  and  it  does  not  seem  that 
instruments  could  have  determined  the  bed  of  the  river  as  well  as  it  was  shown  by  the 
mud  and  water  standing  in  the  low  places.  The  general  then  ordered  that  thiH  stake 
(called  stake  ''A")  should  be  taken  as  the  initial  stake,  and  (after  a  subsequent  survey) 
that  the  bottom  of  the  canal  should  fall  nine  inches  between  stake  A  and  the  moath 
of  the  canal.  This  subsequent  survey,  made  a  few  days  afterward,  determioed  tbe 
natural  fall  of  the  surface  of  the  water  in  the  river  between  the  stone  dam  and  the 
mouth  of  the  canal  to  be  nine  inches,  (the  ri»'er  at  the  time  being  so  high  that  water 
backed  up  from  the  lower  end  of  the  island.)  Mr.  Atkinson  says  "  that  at  the  time  the 
stake  was  planted  there,  it  was  a  subject  of  more  or  less  discussion  among  the  oihcen 
as  to  whether  it  was  low  enough  or  not." 

I  can  learn  of  no  such  discussion,  except  the  following:  Before  the  stake  was 
planted,  as  described  above,  Lieutenant  Shaler  had  thought  to  place  it  at  the  bottom 
of  a  pool  near  the  foot  of  the  dam-wall.  General  Rodman  told  him  that  was  too  low, 
and  after  he  (Gen.  R.)  had  planted  the  stake,  as  described,  he  said,  ^^  That  is  low 
enough." 

Aft^r  that  the  work  was  commenced,  and  has  always  been  carried  on  upon  the  plan 
thus  determined  upon  by  General  Ro<lman. 

On  the  day  of  my  arrival  at  this  post  I  inspected  the  canal  and  wat^r-power. 
Captain  Poland  had  been  in  charge  of  the  work  on  the  canal  last  year,  nuder  General 
Rodman,  and  he  and  Captain  Comly  were  with  me.  They  explained  to  me  the  maiioer 
in  which  the  position  of  the  stake  A  had  been  fixed  upon. 

Seeing  its  importance,  I  made  particular  inquiries  abont  it,  and  after  hearing  their 
explanation  I  felt  sure  that  it  was  correctly  established,  and  did  not  think  it  necessary 
to  make  surveys  or  further  investigations. 

I  never  heard,  until  now,  that  any  officer  at  this  arsenal  had  ever  discussed,  or  even 
thought  of,  deepening  the  canal  below  the  grade  thus  determined  by  General  Rodmau, 
and  they  tell  me  they  have  never  done  so. 

Moreover,  I  had  always  supjiosed  that  the  matter  had  been  discussed  between  (Gen- 
eral Rodman  and  the  Moline  Water -Power  Company,  and  had  been  agreed  apon  be- 
tween them. 

I  have  made  this  explanation  to  show  you  that  the  grade,  as  established  by  stake 
A,  was  established  by  General  Rodman  ;  that  it  was  done  after  careful  consideration: 
and  that,  in  his  (Gen.  R.'8)  opinion,  it  was  the  proper  grade  to  give  to  the  bottom  of 
the  canal. 

Upon  this  plan  the  canal  has  been  dug.  The  work  has  been  open  to  the  inspection 
of  the  Moline  Water-Power  Company  during  the  whole  of  this  season  and  last  season. 
It  has  been  visited  by  members  of  the  company  frequently,  and  I  supposed  until  quite 
lately,  that  they  understood  the  whole  matter,  and  that  there  was,  and  could  be,  do 
question  about  it. 

Lieutenant  Wright  did  once  point  out  stake  A  to  one  member  of  the  company,  Mr. 
Charles  Deere,  and  explained  to  him  its  significance.  No  complaint  against  tbe  Gov* 
ernraent  plans,  or  request  that  they  might  be  changed,  ever  came  to  me  until  so  late 
in  the  season  that  a  material  change  in  such  plan  would  cause  a  year's  delay  in  the 
work,  and  much  loss  to  the  Government. 

I  inclose  herewith  my  letter  (marked  "  L")  to  the  Moline  Wat-er-Power  Company, 
notifying  them  of  the  time  when  the  gates  must  be  closed. 

This  letter  is  date4  August  22d,  1871.  I  have  never  received  any  reply  to  it ;  bai 
some  time  after  it  was  written,  I  think  about  two  weeks,  the  company  called  upon  me, 
and  raised  some  questions  abont  the  depth  and  width  of  the  canal. 

I  explained  to  them  my  understanding  of  the  matter,  as  explained  in  this  letter. 

I  did  not  think  then  that  the  canal  ought  to  be  deepened,  and  told  them  so. 

That  was  the  first  complaint  made  to  me  abont  the  work.  I  then,  at  once,  com* 
menced  some  surveys  to  determine  satisfactorily  whether  there  was  any  justice  in  the 

*  This  stake  is  abown  on  Plate  XI  in  tbe  east  end  of  the  canal. 
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Aplaiot.  These  surveys  were  in  progress  when  you  arrived  at  this  post^  aud  have 
sn  completed  since  you  left. 

$nch  surveys  as  had  been  made  previous  to  shutting  the.  water  out  of  the  tail-race 
licated  that  the  bottom  of  the  canal  was  low  enough.  This  I  explained  to  you  while 
n  were  at  this  arsenal. 

The  gates  were  closed  Saturday  night,  (14th  inst.,)  and  on  Monday  the  bed  of  the 
er  was  nearly  dry.    I  then  completed  the  surveys. 

^ap  marked  •*B"  shows  the  bed  of  the  tail-race.  Just  below  the  lower  end  of  the 
ne  dam  I  have  taken  a  section  (marked  **a")  across  the  t>ail-race.  As  this  section 
aid  have  extended  entirely  across  the  tail-race,  in  the  no-canal  mode  of  develop- 
nt,  it  is  just  to  take  it  as  the  natural  bed  of  the  tail-race,  and  as  an  initial  point. 
Taking  it,  then,  as  the  initial  point,  it  will  be  seen  that  the  bottom  of  the  river  in 
8  section  is,  say  six  tenths  of  a  foot  higher  than  the  top  of  the  stake  as  planted 
General  Rodman.  Farther  down  I  have  taken  another  section,  (marked  ^*  b") 
is  section  would  also  have  extended  across  the  tail  race  in  the  no-canal  mode  of 
relopment.  The  bottom  of  section  B  is  lower  than  the  top  of  stake  AS  say  aeven- 
iths  of  a  foot.  The  fall  in  the  tail-race,  from  the  stone  dam  to  the  canal,  would 
srefore  be  seven-tenths  of  a  foot  less  than  by  the  no-canal  mode  of  development.  I 
I  not  willing  to  admit  that  the  Government  is  under  any  obligations  to  lower  the 
sal  on  this  account;  but  to  prevent  controversy,  and  as  there  was  no  time  to  refer 
*.  Atkinson's  letter  to  the  Secretary  of  War,  I  have  determined  to  lower  the  canal,  as 
iwn  in  my  letter,  marked  **P,''  to  Mr.  Atkinson. 

[  will  lower  the  upper  end  of  the  canal  one  foot  and  the  lower  end  one  foot  and  three 
:bes  below  the  grade  established  by  General  Rodman.  This  makes  the  fall  in  the 
1-race  a  little  more  than  it  would  have  been  in  the  natural  tail-race  obtained  by  the 
-canal  mode  of  development. 

[  do  not  know  that  this  will  be  satisfacrtory  to  the  Moline  Water-Power  Company, 
d  I  presume  it  will  not  be,  for  an  object  of  Mr.  Atkinson's  protest  seems  to  have  been 
prevent  the  completion  of  the  canal  this  fall,  aud  this  change  of  grade  will  not  pre- 
nt  it. 

The  gates  are  still  closed,  the  position  of  the  coffers  have  been  changed,  and  I  am 
w  completing  the  unfinished  portions  of  the  stone  dam  and  embankment,  thus  clos- 
2^  the  gap  between  the  company's  tail-race  and  the  river,  and  at  the  same  time  am 
shing  the  work  on  the  canal,  so  that  it  shall  be  completed  before  or  at  the  same 
ne  that  the  dam  and  dike  are,  as  required  by  contract.  If  the  whole  work  cannot 
completed  this  season,  I  expect  to  complete  the  canal,  and  raise  the  dike  high 
ough  to  make  the  tail-race  good,  and  then  open  the  gates  again,  leaving  the  dike  to 
tinished  next  season. 

I  bavt)  been  compelled  to  act  in  this  matter  without  waiting  till  it  could  be  referred 
yon  for  a  decision.  So  much  time  would  have  been  lost  by  such  a  reference  that  the 
)rk  could  not  have  been  completed  this  season,  and  the  Moline  Water-Power  Com- 
ny  would  have  attained  their  object,  even  had  you  decided  againnt  theiu. 
The  importance  of  completing  the  work  this  season  I  explained  verbally  to  you  while 
►u  were  here. 

If  it  is  not  completed,  high  water  will  prevent  work  next  year  till  about  the  middle 
June ;  then  the  expense  of  pumping  out  water,  repairing  coffers,  getting  men,  teams, 
id  tools  ready  for  work  would  be  considerable,  and  before  work  could  be  fairly  oom- 
t3nced  the  money  appropriated  for  this  work  would  revert  to  the  Treasury,  (on  the 
t  of  July,)  aud  the  work  must  be  left  unfinished  until  new  appropriations  could  be 
•taiued  from  Congress. 

In  thn  mean  time  the  work  is  secure  against  damage  from  freshets,  and  the  Moline 
ater-Power  Company  continues  to  get  the  use  of  the  whole  water-i)ower  free  of  rent. 
Perhaps  the  Moline  Water-Power  Company  have  not  fully  considered  the  effect  of 
[^nipUance  with  their  demands,  as  set  forth  in  their  protest;  but  they  certaiuly  have 
Mtponed  their  protest  till  so  late  thHt  a  compliance  therewith,  or  even  a  reference  of 
e  same  to  the  Secretary  of  War,  would  cause  great  loss  to  the  Government. 
Should  the  Secretary  of  War  decide  to  grant  to  the  Moline  Water-Power  Company 
iiat  they  demand,  I  respeottuUy  request  that  yon  will  telegraph  me  to  that  effect. 
I  am  now  tilling  up  tne  gap  between  the  wall  and  dike,  aud  granting  what  they 
k  would  necessitate  clearing  out  this  gap  again  at  considerable  loss  to  the  Govern- 
ent. 

I  am,  sir,  very  respectfullv,  your  obedient  servant, 

D.  W.  FLAGLER, 
Capt,  of  Ordnance,  Bvt.  Lt,  Col.,  U,  8.  A,,  Conidg, 

On  the  30th  of  October,  1871,  the  Chief  of  Ordnance  telegraphed  to 
e  to  continue  the  development  of  the  water-power  without  regard  to 
le  protest  of  the  Moline  Water-Power  Company. 
In  the  letter  dated  November  3, 1871,  the  Chief  of  Ordnance  informed 
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me  that  ray  letter  of  October  24  had  been  referred  to  the  Secretary  of 
War  with  the  foHowiDg  iudorsement,  and  that  the  recommendations cou- 
tained  in  said  indorsement  had  been  approved  by  the  Secretary: 

[Indorsement  of  Chief  of  Ordnance*.] 

Ordnance  Office,  October  31, 1871. 

Respectfully  submitted  to  the  Secretary  of  War,  whose  attention  is  iuvited  to  the 
within  report  of  Captain  Flagler,  the  commanding  officer  of  Rock  Inland  arsenal,  in 
which  this  bureau  concurs,  and  recommends  the  approval  of  the  dimKUsions  of  the 
canal,  or  tail-race,  for  the  Moline  Water-Power  Company,  as  it  has  and  may  be  estab- 
lished and  fixed  by. the  commanding  officer  of  the  Rock  Island  arsenal,  and  also  bis 
decision  to  push  at  once  to  completion,  if  possible,  the  tail  race  this  fall. 

Under  existing  agreements,  the  United  States  should,  I  think,  provide  a  tail-race  to 
carr}'  off  that  proportion  of  water  which  this  company  is  entitled  to  use,  viz,  one-fourth 
of  the  whole  water-power. 

This  was  all  that  was  contemplated  by  the  original  river-bed  tail-race,  and  the  com- 
pany have  DO  right  to  claim  that  the  United  States  shall,  in  the  present  tail-race,  pre- 
pare an  escape  for  a  greater  quantity  of  water. 

I  can  see  no  objection  to  permitting  the  water-power  company  to  enlarge  the  canal 
at  their  own  expense,  to  allow  the  water  which  it  may  rent  from  the  United  States  to 
escape  at  all  stages  of  the  river. 

If  the  interest  on  the  capital  required  to  enlarge  the  canal  for  the  escape  of  rented 
water  should  exceed  the  amount  of  rent  received  for  that  water,  it  is  evident  that  the 
United  States  should  not  enlarge  the  oannl  for  the  purpose  of  renting  power. 

In  this  view  it  will  not  be  deemed  expedient  nor  economical  to  rent  any  power 
whatever  to  the  Moline  Water-Power  Company. 

Captain  Flagler  is  of  tjbe  opinion  that  the  t^il-race  which  he  is  building  will  allow  a 
greater  escape  of  water  than  the  river-l»ed  tail-race,  which  was  first  coutomplated  and 
approved  by  the  Moline  Water-Power  Company,  and  surely  that  compai^y  ought  not  to 
claim  more  tail-race  than  that  method  would  have  given  them. 

In  my  opinion,  everything  has  been  granted  to  the  Moline  Water-Power  Company 
that  they  can  Justly  claim. 

A.  B.  DYER, 

Chief  of  Ordnance, 

The  papers  have  been  returned  to  this  office  indorsed  with  the  approval  of  the 
Secretary  of  War,  and  the  foregoing  is  now  communicated  to  you  for  your  information, 
action,  and  guidance  in  the  matter  of  the  tail-race  for  the  Moline  Water-Power  Com- 
pany. 

Respectfully,  your  obt.  servant, 

A.  B.  DYER. 
Chief  of  Ordnance^  U,S,A, 

On  November  20,  1871,  J.  M.  Gould,  secretary  of  the  Moline  Water- 
Power  Company,  wrote  to  me  inclosing  a  sketch  showing  the  position 
selected  by  the  company  for  the  proposed  bridge  over  the  canal. 

On  November  23,  1871,  Charles  Atkinson,  president  of  the  Moline 
Water-Power  Company,  wrote  to  me  as  follows: 

Concord,  N.  H.,  November  23, 1871. 

To  Col.  D.  W.  Flagler, 

Eock  Island f  Ills. : 

Sir  :  1  am  just  advised  that  you  propose  to  put  a  pier  into  the  canal,  three  feet  wide, 
on  which  to  rest  t\^e  middle  of  the  bridge. 

I  have  always  been  afraid  (and  am  still)  that  150  foot  wide  will  be  entirely  too  little 
for  the  escape  of  our  tail-water  when  the  whole  power  is  fully  developed,  and  aa  this 
pier  will  considerably  diminish  the  capacity,  allow  me  to  suggest  whether,  say,  three 
iron  columns  of  oblong  shape,  properly  braced  up  and  down,  would  not  fully 'answer 
the  purpose  of  the  piers,  and  be  of  less  cost,  and  be  taking  up  very  little  room. 

If  this  plan  would  answer,  water  in  the  canal  would  not  specially  be  in  the  way  of 
putting  them  in  if  a  level  seat  was  prepared  and  proper  boles  drilled  for* fastening. 
Very  respectfully,  your  obt.  svt., 

CHAS.  ATKINSON, 

FrcsL  M,  }f,  P.  Co. 
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On  the  27th  of  November,  1871,  in  reply  to  the  above,  I  stated  that 
after  considering  the  plan  of  patting  in  columns  instead  of  a  stone  pier, 
lor  the  support  of  the  canal  bridge,  I  found  so  many  objections  to  it  that 
I  had  decided  to  put  in  a  stone  pier  and  widen  the  canal  at  and  above 
end  below  the  bridge  enough  to  make  the  cross-section  of  the  canal  at 
rbe  bridge  (after  the  cross-section  of  the  pier  is  deducted)  a  little  more 
than  the  regular  cross-section  of  the  canal. 

On  December  29,  1871,  I  notified  the  Moline  Water-Power  Company 
that  the  development  of  the  water  power  would  be  so  arranged  that  the 
^ates  could  be  opened  on  the  30th  instant;  they  were,  however,  not  to  be 
raised  until  notice  was  received  from  Lieutenant  Wright,  the  officer  in 
<5harge,  that  preparations  for  the  flow  of  water  through  the  canal  had 
been  complete<l. 

On  the  same  date  (December  29, 1871)  the  Moline  Water-Power  Com- 
pany asked  to  be  informed  whether  I  considered  the  canal  completed 
according  to  the  contract,  or  only  so  far  completed  as  to  allow  of  its  use 
temi>orarily  by  the  company. 

On  December  30,  1871,  I  notified  the  Moline  Water-Power  Company 
that  the  canal  was  not  completed;  that  in  consequence  of  a  break  in  the 
upper  coffer,  on  the  24th  instant,  and  extreme  cold  weather,  the  completion 
of  the  canal  this  winter  would  be  much  more  expensive  than  the  plan 
pursued,  and  it  would  also  prevent  the  use  of  the  water-power  for  a  much 
longer  time. 

The  delay  in  the  completion  of  the  canal  beyond  the  time  specified  in 
my  letter  of  the  22d  of  August  had  been  caused  by  the  necessity  for 
deepening  the  canal  below  the  established  grade.  If  this  change  had 
Dot  been  made,  the  canal  would  have  been  completed  November  20.  The 
break  in  the  cofter  and  the  non-completion  of  the  canal  that  season  had 
also  been  caused  by  water  from  the  Moline  Company's  wheels  running 
into  the  ^^ail-race,  aided  by  the  rain  on  the  night  of  the  24th  of  Decem- 
ber. If  the  break  had  not  occurred,  the  canal  would  have  been  com- 
pleted about  the  27th  of  December. 

On  January  2, 1872, 1  reported  to  the  Chief  of  Ordnance  the  following 
facts  in  regard  to  the  development  of  the  water-power: 

Sir  :  I  have  the  honor  to  report  to  yon  the  foUowing  facts  respectiDg  the  develop- 
meot  of  the  Rock  iHlaiid  arsenal  water-power. 

On  the  22d  of  August*  1871,  I  notitied  the  Moline  Water-Power  Company  that  it 
-would  be  necessary  for  them  to  close  tbeir  gates  and  use  no  wpt'Or-power  from  October 
16th  to  December  1st,  while  the  gap  between  the  upper  stone  dam  and  the  stone  em- 
bankment was  being  closed,  and  that  on  or  before  the  1st  day  of  December  the  dam 
and  embankment  would  be  entirely  completed,  and  that,  pending  the  completion  of 
the  work,  work  on  the  canal  would  continue,  so  tbat  the  canal  would  be  completed 
before  or  at  the  same  time  that  the  gap  was  entirely'  closed. 

In  my  estimate  of  the  time  required  to  complete  the  work,  a  margin  of  two  weeks 
was  allowed  for  loss  of  time  from  bad  weather,  and  I  supposed  the  work  could  be  com- 
pleted ten  days  before  December  1st. 

After  my  letter  was  written  it  was  determined  to  deepen  the  canal  below  the  estab- 
lished gra^Ie.  *  « 

This  deepening  of  the  canal  required  fully  five  weeks  more  for  completing  the  work, 
ftnd  I  then  expected,  having  ordinary  weather,  to  complete  the  work  about  December 
24  th. 

Daring  the  mouth  of  December  the  weather  was  unusually  bad.  On  the  23d  there 
-was  left  about  four  days'  work. 

There  was  then  about  5^  inches  of  snow  on  the  ground,  and  a  heavy  rain,  lasting 
abont  36  hours,  aided  by  the  water  from  some  of  the  Moline  Water-Power  Company's 
wheels,  which  were  running,  broke  the  upper  cotfer  during  the  night  of  the  23d. 
Before  it  could  be  repaired  the  water  had  tilled  the  canal  and  tail-race  to  an  average 
depth  of  two  feet.  The  weather  then  beciime  very  cold,  the  thermometer  fulling  to  15° 
below  zero,  and  contiouiug  below  zero  for  several  davs. 

I  made  every  effort  I  could,  with  due  legard  for  economy,  to  get  the  water  out  of  the 
canal,  and  to  complete  the  work,  but  failed.     It  was  inipos*$ible  to  finish  the  work 
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properly  daring  tbe  •ontinuance  of  the  bad  weather,  and  so  Ions:  aa  it  was  contiaii.^»<j 
the  Governroeut  was  incurring  umoh  expense,  and  the  Moline  Water-Power  Compi^xij 
was  prevented  troui  using  the  water  power.  I  therefore  stopped  work  on  the  29tbi.  oi 
December,  and  on  the  morning  of  the  tiOth,  having  finished  removing  all  the  coffi&rs, 
lot  the  water  through  the  canal. 

A  small  amount  of  rock  still  to  be  taken  out  of  the  canal  is  no  obstruction  to  the  tiail 
way^  except  at  extreme  low  water,  so  that  the  Moline  Water-Power  Conipauy  have  a 
completed  water-power  until  the  next  low  water  occnrs,  probably  about  August  next. 
It  is  my  intention  to  shut  the  gates  of  the  dam  at  first  low  water,  put  in  very  li^bt 
cotters,  and  complete  the  canal. 

This  should  prevent  the  use  of  the  water-power  for  about  ten  days,  and  costs  tbe 
United  States  an  additional  sum  of  about  $550  for  putting  in  and  taking  out  colf«ra, 
and  also  causes  the  Government  the  loss  of  the  rent  of  so  much  of  its  water  us  the  MolJDe 
Water-Power  Company  uses  from  this  time  till  the  canal  is  completed. 

I  inclose  a  copy  of  my  letter  referred  to  above. 
Very  respectfully,  your  obt.  servt., 

D.  W.  FLAGLER, 
Capt.  of  Ordnance f  Bvt,  LU  Col.  U.  S.  J.^  Comdg, 

On  accoant  of  high  water,  work  on  the  canal  could  not  be  resumed, 
with  due  regard  to  economy,  in  the  following  spring.  It  was  tberelore 
postponed  until  extreme  low  water  in  October,  and  was  entirely  com- 
pleted that  fall,  (1872.)  A  full  report  of  the  work  done  in  completing 
the  canal  is  given  in  my  annual  report  of  principal  operations  for  the 
year  ending  June  30,  1873,  (Chapter  VIII,  Appendix  B.) 

The  total  excavation  for  the  canal  was — 

Rock 123,235  cubic  yards. 

Earth 67,  500  cubic  yards. 

The  amount  of  material  put  in  the  dike  was — 

Rock 66, 000  cubic  yards. 

Beton  core 4,  056  cubic  yards. 

Riprap  walls 9,  400  square  yards. 

Amount  of  stone  masonry  laid  in  completing  the 
lower  end  of  the  upper  dam* wall,  and  in  con- 
structing wing-walls  to  receive  the  end  of  the 
dike  at  q 345  cubic  yards.     , 

The  collection  of  rent  for  water  used  by  the  Moline  Water-Power 
Company,  in  excess  of  the  one-fourth  part  to  which  they  are  entitled 
under  the  agreement  of  August  20, 1867,  has  been  frequently  referred  to 
in  the  foregoing  letters.  The  questions  arising  from  this  part  ot  the 
agreement  have  never  been  settled,  and  no  rents  have  ever  been  col- 
lected from  the  water-power  company. 

On  the  9th  of  January,  1872,  I  addressed  the  following  letter  to  the 
Chief  of  Ordnance  on  this  subject.  I  believe  no  action  thereon  has  been 
taken: 

I  respectfiiUy  call  your  attention  to  Aorae  qnestions  arising  out  of  an  agreement  be- 
tween the  United  States  and  the  Moline  Water- Power  Company,  dated  August  20, 1867, 
for  tbe  settlement  of  which  I  think  some  action  should  be  taken. 

I  qnote  paragraphs  2  and  3  of  that  agreement : 

*•  Par.  2.  The  United  States  of  America  hereby  grants  to  the  Moline  Water-Power 
Company  the  right  of  the  tree  use  of  one-fourth  of  their  entire  water-power  above  con- 
veyed and  the  privilege  of  renting  for  a  specified  time,  at  the  rate  of  fifty  cents  per 
uunum  per  square  inch,  so  much  additional  water-power  as  the  Secretary  of  War  may 
deem  it  expedient  to  authorize  to  be  rented,  and  also  agrees  to  so  arrange  the  Govern- 
ment works  for  developing  the  water-power  in  such  manner  as  to  enable  the  Moline 
Water-Power  Company  to  avail  itself  of  the  right  and  privilege  above  mentioned. 

"  Pak.  3.  The  United  States  of  America  agrees  to  apply  forty  thousand  dollars,  or  so 
much  thereof  as  the  War  Department  may  consider  necessary,  to  complete  the  winj;- 
«lam,  and  the  residue  of  the  appropriation  of  one  hundred  thousand  dollars  to  the  ex- 
tension of  the  dam  on  the  Moline  side;  and  further,  not  to  obstruct  unnecessarily  the 
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the  preaent  water-power  during  the  execntion  of  the  work  above  stated,  nor  to 
I  the  payment  of  any  rent  until  tho  improvement  contemplated  thereby  shall 
een  ma<le  bo  far  us  the  expenditure  of  the  one  hundred  thousand  dollars  will 

n 

I 

I  paragraph  3  it  appears  that  the  period  of  time  is  already  passed  from  which  the 

States  might  have  claimed  rent  for  the  use  of  water  if  the  Moliue  Wat«r-Power 

ly  haa  been  using  more  than  its  one-fourth  part. 

[iiestions  requiring  settlement  are — 

V^hat  is  the  one-fourth  part  of  their  entire  water-power  conveyed,  referred  to  in 

kph2r 

ow  shall  the  one-fourth  part  and  the  water  rented  be  measured  ? 

t>elieve  that  the  Molioe  Water-Power  Company  will  soon  be  using  more  than 

rth  part  of  the  water-power  conveyed  to  them,  if  they  are  not  already  doing  so, 

t  therefore  rent  should  be  collected,  and  as  the  amount  of  such  rent  cannot  be 

ned  without  a  settlement  of  the  above-mentioned  questions,  and  as  it  is  still 

iportant  to  determine  the  amount  of  power  which  this  arsenal  may  use  for  its 

r|>08es,  and  as  I  believe  that  there  are  many  difficulties  in  the  way,  and  that 

me  may  be  required  for  a  settlement  of  those  questions,  I  deem  it  necessary  to 

licate  with  you  on  the  subject. 

termine  what  is  the  one-fourth  part  of  the  water-power  conveyed  to  the  United 

it  is  first  necessary  to  determine  what  is  the  whole  water-power. 

)lain  that  this  can  only  be  done  by  surveys.   But  the  amount  of  the  water-power 

ed  by  the  stage  of  the  water  in    the  river,  and  is  constantly  changing  as  the 

ses  and  falls. 

)  surveys  must  then  be  repeated  at  different  stages  of  the  water  in  the  river, 

nld  probably  have  to  extend  through  the  variations  of  the  water  in  the  river 

hole  year. 

i  surveys  must  consist  of  a  measurement  of  the  water  flowing  into  or  out  of  the 

K>wer  pool. 

lenity,  then,  in  the  way  of  making  the  measurements  is,  that  all  the  water 

sonstitntes  the  whole  power  (and  only  a  part  of  the  power  is  generally  in  use) 

$  flowing  into  and  from  the  pool  when  the  measurements  are  made. 

^se  measurements  are  m&de  I  think  both  parties  interested  in  them  (that  is,  the 

States  and  the  Moline  Water-Power  Company)  should  be  represented  by  a  sur- 

3  making  them. 

[question  of  determining  what  is  the  one-fourth  part  is  also  complicated  with 

ettled  question  respecting  what  has  been  known  as  the  **  Sears'  water-power,'^ 

hich  yon  are  familiar. 

luestion  is  whether  the  one-fourth  part  belonging  to  Moline  Water-Power  Com- 

lall  include  a  one-fourth  part  of  the  Sears  water-power  also.    As  this  last  power 

ibly  not  less  than  one-third  of  the  whole  Rock  Island  arsenal  water-power,  it  is 

ly  a  question  of  some  importance. 

'e  thought  much  on  this  question,  and  will  state  my  opinion  and  recommenda- 

the  matter. 

I  settlement  of  the  questions  involved  I  would  recommend  as  follows,  viz: 

urveysof  the  water-power  be  made  during  the  coming  season,  and  that  the  snr- 

)  repeated  at  different  stages  of  the  water  in  the  river  throughout  the  whole 

der  that  the  reports  of  the  surveys  may  furnish  a  satisfactory  basis  for  a  setl  le- 
f  these  questions)  let  two  surveyors  or  engineers  (one  to  be  selected  and  em- 
by  the  commanding  officer  of  this  arsenal  and  one  by  the  Moline  Water-Power 
ny)  make  the  surveys,  both  working  together,  and  agreeing  to  and  signing  the 
sport.  If  they  fail  to  agree  upon  any  point,  let  a  third  engmeer  be  selected  by 
Mntly,  and  let>his  vote  decide  disputed  surveys.  Let  the  services  of  this  third 
be  paid  for,  one-half  by  the  United  States  and  one-half  by  the  Moline  Water- 
Company. 

der  that  it  may  be  understood  what  surveys  ought  to  be  mado,  a  decision  should 
lined  from  the  Secretary  of  War  before  the  surveys  are  commenced  respecting 
TH  water-power,  and  whether  one-fourth  part  of  the  same  shall  be  given  to  the 
Water-Power  Company. 

I  information  obtained  from  the  surveys,  and  a  report  of  stages  of  the  water  in 
er  through  a  period  of,  say,  the  past  ten  (10)  years,  let  a  written  agreement  be 
•etween  the  United  States  and  the  Moline  Water-Power  Company,  which  shall 
ctly  what  is  the  one-fobrth  part  of  the  water-power  which  the  Moline  Water- 
Company  shall  have. 

agreement  should  also  determine  the  method  of  measuring  or  ascertaining  the 
ty  of  water  used  by  every  wheel  placed  in  the  dam,  whether  the  wheels  be 
by  the  United  States,  the  Moline  Water-Power  Company,  or  other  parties. 
der  that  the  surveys  may  not  be  fruitless  in  good  results,  their  object,  their  ex- 
id  the  method  of  making  them^  and  the  plan  for  settling  the  questions  involved 
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sbonld  be  6xed  upon  and  agreed  to  by  tbe  United  States  and  the  Moline  Water-Povrer 
Company  before  the  surveys  are  commenced.  A«j  there  will  probably  be  difficulties  in 
tbe  way  ofsnch  an  agreement,  I  would  suggest^  in  case  an  agreement  cannot  be  arrived 
at,  that  then  the  United  States  and  the  Moliue  Water-Power  Com  pany  employ  the 
most  competent  water-engineer  that  can  be  found,  one  competent  to  decide  kgstX 
points  iu  the  cane;  that  he  examine  tbe  water-power,  all  the  papers  and  surveys  re- 
lating thereto,  and  that  his  services  be  used  in  arranging  an  agreement. 

This  agreement  should  state  what  is,  and  fix  detinitety,  the  fourrh  part  of  the  water- 
power.  It  seems  to  me  that  there  are  but  two  methods  of  doing  this.  As  stated  oiiet^ 
before  in  this  letter,  the  water-power,  and  consequently  a  fourth  part  of  the  same,  in 
a  variable  quantity.  The  surveys  made  must  determine  the  amount  of  water  availi*- 
ble  for  the  water-power  at  every  stage  of  water  in  the  river.  Then  the  agreement  aiii»t 
either  fix  the  amount  of  water  that  the  Moline  Water-Power  Company  shall  hiivea'^ 
every  stage  of  water,  or  else  an  average  of  the  water-power  must  be  fixed  upon,  ati^ 
the  average  amouut  must  be  given  to  the  Moline  Water-Pouer  Company  at  all  stagi 
of  water. 

In  either  case  the  agreement  should  certainly  state  the  amount  of  water  in  squai 
inches  of  cross-section.     So  much  time  must  elapse  before  such  an  agreement  cau  1>^ 
made,  that  it  is  not  necessary  now  to  decide  npou  either  method,  and  the  same  8nrve;5rs 
would  give  the  necessary  information  for  both.     I  will  state,  however,  that  it  is  iii^" 
opiui<m  now  that  the  latter  method  is  preferable.     It  will  avoid  much  serious  annoy- 
ance in  making  up  and  settling  accounts  against  the  Moline  Water-Power  Couipaiiy 
for  rents,  and  would  remove,  iu  a  measure,  causes  of  complaint  by  the  Moline  Waier- 
Power  Company  respecting  the  condition  of  the  pool  and  of  the  water-channel  li^adio^ 
into  it.     I  should  also  think  it  mnst  be  much  more  satisfactory  to  the  Moline  Watt^r- 
Power  Company.   The  principal  objection  to  the  latter  method  is  that  the  Moline  Water- 
Power  Company  would  get  more  than  it«  share  of  the  power  at  extreme  low  water, 
l^ecause  at  such  tinier  the  power  is  least,  and  this  might  deprive  this  arsenal  of  it«  ftiM 
three-fourths  of  the  power  when  it  most  needed  it.    This  objection  can  be  avoided  tty 
a  clause  giving  to  this  arsenal  always  its  full  three-fourths  of  what  was  the  Molioe 
water-power  and  all  of  the  Sears  water-power  when  it  requires  the  use  of  it.    When 
all  the  power  is  being  used  and  the  amount  of  water  used  by  every  wheel  has  been 
agreed  upon,  there  can  be  no  difficulty  in  making  the  division  of  power. 

I  respectfully'  ask  your  consideration  of  the  subjects  discussed  in  this  letter,  and  if 
any  plan  is  adopted  for  the  settlement  of  the  questions  involved,  that  action  iu  the 
matter  be  taken  before  next  spring.     If  the  plan  that  I  have  suggested  is  approved,! 
will  lay  it  before  the  Moline  Water- Power  Company,  and  endeavor  to  get  their  co-op- 
eration in  carrying  it  out.     1  believe,  however,  that  the  first  thing  necessary  to  any 
settlement  is  that  a  decision  respecting  the  ownership  of  the  Sears  water-power  sboiiM 
be  arrived  at,  an<l  I  again  urge  that  that  matter  may  be  so  arranged  as  to  insure  to 
this  arsenal  the  full  right  to  use  all  of  the  Sears  water-power  whenever  and  wherever 
the  wants  of  the  arsenal  require  it. 

The  whole  water-power  is  the  greatest  number  of  foot-pounds  that  can  be  obtained 
by  multiplying  together  the  weight  of  water  used  and  the  head  or  number  of  feel 
through  which  the  water  falls  at  the  dam  ;  due  regard  being  given  to  economy  in  not 
reducing  the  head  too  much.  If  the  whole  water-power  is  used,  the  water  in  the  pool 
will  be  lower  and  the  head  less  than  when  only  a  part  of  the  water  is  used,  and  be- 
cause the  water  in  the  pool  is  lower,  a  greater  amount  of  water  will  be  flowing  into 
the  poid. 

The  most  advantageous  head  of  water  must  therefore  be  determined,  and  that  bead 
be  maintained  (by  partially  opening  unused  gates  in  the  dam)  while  the  surveys  are 
being  made. 

If  we  go  back  to  the  time  when  Sears  owned  his  water-power  and  the  Moline  Com- 
pany owned  its  power,  it  seems  clear  that  Sears  had  a  right  to  use  all  of  his  power,  and- 
that,  when  he  did  so  use  it,  the  Moline  Water-Power  Company  did  not  and  could  not 
claim  a  one-fourth  part  of  it.  Now  that  the  United  States  has  bought  Sears^s  power, 
and  has  acquired  the  other  power  also,  it  seems  even  more  clear  that  the  United  States 
may  use  the  whole  of  the  dears  power,  and  that  the  Moline  Water-Power  Company 
has  no  claim  upon  any  part  of  it.  lean  find  nothing  iu  the  original  agreement  be- 
tween the  United  States  and  the  Moline  Water-Power  Company,  or  in  the  proceedings 
or  reports  of  the  commissioners,  from  which  the  agreement  is  made,  upon  which  the 
Moline  Water-Power  Company  can  base  a  claim  to  one- fourth  part  of  the  Sears  power. 
On  th«'  contrary,  the  wording  of  the  paragraph  of  the  agreement  which  I  have  quoted 
seems  fairly  to  exclude  any  such  claim.  But  when  Sears  did  not  use  bis  power,  and 
the  water  which  he  might  have  used  was  deflected  into  the  pool  of  the  Moline  Water- 
Power  Company,  it  seems  that  the  Moline  Water-Power  Company  had  a  right  to  all  the 
benefit  ot  that  water,  and  that  Sears  had  no  claim  upon  that  company  Sir  the  use  of 
his  water.  I  suppose  it  is  under  this  plea  that  the  Moline  Water-Power  Company  now 
claims  a  fourth  part  of  the  whole  water-power,  including  the  Sears  or  Bonham's  Island 
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power, bat  I  do  not  think  the  claim  a  good  one.  The  af^reement  gives  to  that  company 
onk  a  fourth  part  of  what  was  theMoline  water-power. 

The  Coited  States  now  owns  both  the  Seara  (or  Benham's  Island)  water-power  and 
▼hat  Wfts  the  Moline  water-power.  In  the  ownerehip  of  the  latter  is  included  the 
pool  and  all  the  river  between  Rock  Island  and  the  dam  and  dike  along  the  soath 

If  the  Gfovemment  chooses,  I  think  it  has  a  right  now  to  deflect  the  water  of  the 
^rs  power  from  Benham's  Island  into  its  own  pool  on  the  south  side  of  Rock  Island, 
*°^to  coDvey  the  water  over  its  own  premises  to  its  own  dam,  and  to  use  it  there, 
^f  this  is  a  jast  and  legal  right,  I  believe  it  is  very  important  to  the  United  States 
?^^J^  shoald  be  maintained,  because  the  whole  of  the  Sears  water-power,  added  to 
fie  GoTemment's  three-fonrths  of  the  other,  (the  Moline  power,)  will  not  exceed  the 
'iDTe  possible  wants  of  this  arsenal  when  worked  to  its  full  capacity. 
^^  Js  certainly  very  important  that  the  United  States  should  maintain  its  right  to 
^  ^U  the  power  to  which  it  is  legally  entitled,  whenever  a  pressure  of  work  shall 
^^\T^  it. 

'^  '8  certainly  clear  that  the  United  States  has  a  right  to  use  the  Sears  power  at  the 
P^i*  or  east  end  of  the  island  without  any  diminution  by  a  fourth  part.  If  it  has  the 
"^  to  convey  all  of  the  same  water  to  its  water-power  dam  south  of  the  island  and 
!f^  it  there,  that  right  ought  to  be  maintained. 

*ieii  this  arsenal  does  not  require  the  use  of  its  wator-power,  holding  this  one- 
^b  part  of  the  Sears  power  for  rent  to  the  Moline  Water-Power  Company  is  not  so 
5^rtaDt,  nor  do  I  think  the  right  to  it  so  clear. 

Rranting  this  right  would  facilitate  a  settlement  of  the  questions  involved,  I 
^1<1  recommend  that  it  be  granted. 

.^d  some  calculations  on  this  subject.    If  the  Sears  power  is  one-third  of  the 
**o  water-power,  one-fourth  part  of  the  same,  which  is  the  amount  of  power  in 
*tion,  would  be  one-twelfth  part  of  the  whole  water-power.    I  estimate  the  meas-  * 
'^est  of  this  one-twelfth  to  be  about  2,100,  say  2,000  square  inches  of  cross-section 
^ne  wator-pMwer  dam. 

>  ^e  rental  of  this  at  the  small  nominal  price  fixed  upon  in  the  agreement  would  be 
^^  per  annam. 

l^he  amount  of  power  to  be  rented  for  this  sum  is  fully  500  horse-power,  (actual.) 
^his  arsenal  should  require  this  power  and  were  forced  to  procure  it  by  steam,  it 
^uld  not  cost  less  than  $12,000  per  annum,  and  the  loss  of  time  required  for  prepar- 
g  the  power  might  cost  still  more. 

Iq  the  act  of  Congress  making  appropriations  for  sundry  civil  por- 
oses for  the  year  ending  June  30, 1873,  approved  June  10,  1872,  the 
llowing  appropriation  for  prosecuting  work  on  the  water-power  was 
ide: 

JRock  Island  armory  and  araenalf  Bock  Island^  Illinois. 

^OT  completing  development  of  the  water-power,  one  hundred  and  ten  thousand 
Uirs. 

This  money  was  expended  in  completing  the  water-power  canal  and 
constructing  the  lower  dam- wall,  (marked  ^^kk^  on  the  map  on  Plate 
.)  A  full  history  of  nearly  all  tliat  is  interesting  in  connection  with 
s  work  is  given  in  the  reports  of  the  principal  operations  at  the»Rock 
and  arsenal  for  the  years  ending  June  30, 1873, 1874,  and  1875,  copied 
Chapter  VIII,  Appendices  B,  0,  and  D,  of  this  book.  A  cross-sec- 
Q  and  elevation  of  this  wall  are  shown  in  Plate  XII.*  The  stone 
:e  which  connects  the  end  of  the  wall  k  with  the  Illinois  shore  is  the 
ae  in  construction  as  the  dike  q  d.  The  reasons  for  selecting  the  line 
(see  map  on  Plate  XI)  for  the  lower  dam  were  as  follows : 
St.  It  was  necessary  to  select  a  line  longer  than  the  shortest  lino 
OSS  the  channel  in  order  to  gain  room  for  the  requisite  number  of 
ter-wheels. 

\A.  The  line  selected  gave  the  greatest  strength  to  resist  the  action 
ice  moving  down  the  channel.  There  is  in  the  island  shore,  jus^t  above 
I  point  a,  an  old  quarry.  This  quarry,  in  connection  with  the  sharp 
id  in  the  channel  and  the  strong  stone  dike  and  end  of  the  wall  at  ky 

The  cross-section  and  elevation  of  this  wall  were  made  to  conform  as  nearly  as 
lible  with  some  plans  that  General  Rodman  had  made  for  it. 
22  0BD 


338         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

should  stop  or  break  up  auy  heavy  mass  of  ice  moving  down  agai«^®^ 
the  wall. 

3d.  Making  the  line  1c  1c  parallel  to  w  x  was  most  advantageous  for 
solving  the  diflQcult  question  of  the  transmission  of  the  power  devel- 
oped to  the  shops. 

It  was  expected  that  a  portion  of  the  appropriation  for  the  water- 
power  for  the  year  ending  June  30, 1873,  could  be  used  in  making  prep- 
arations for  and  in  putting  in  water-wheels.  But,  as  explained  in  my 
annual  report  for  that  year,  the  change  in  the  grade  of  the  bottom  of  the 
canal  and  the  consequent  delay  in  finishing  the  canal,  and  the  greatly 
increased  cost  of  the  work,  so  far  delayed  the  completion  of  the  water- 
power  that  the  wheels  could  not  be  put  in,  and  it  required  all  of  the 
water-power  appropriation  for  completing  the  canal,  the  lower  dam,  and 
dikes.  There  was,  therefore,  nothing  done  in  that  year  toward  utiliziD^r 
the  water-p9wer  for  the  shops,  and  the  matter  was  postponed  till  the 
following  year. 

TRANSMISSION   OF  POWER. 

In  the  winter  of  1873  p,nd  1874, 1  prepared  complete  detailed  plans 
for  transmitting  the  power  to  be  developed  at  the  lower  dam  k  k  to  the 
armory  and  arsenal  shops.  These  plans  were  sent  to  the  Chief  of  Ord 
*  nance  on  the  8th  of  April,  1874,  and  a  board  of  officers,  consisting  of 
the  following  members:  Col.  P.  V.  Hagner,  Ordnance  Department, 
Lieut.  Col.  T.  T.  S.  Laidley,  Ordnance  Dei)artment,  and  Major  J.  G.  Ben- 
ton, Ordnance  Department,  was  appointed  by  the  Chief  of  Ordnance  to 
visit  the  arsenal  and  examine  the  plans.  The  board  was  in  session  at 
the  arsenal  from  the  24th  to  the  29th  of  April,  and  after  a  careful  exam- 
ination of  the  plans  recommended  their  adoption,  which  was  approved 
by  the  Chief  of  Ordnance. 

These  plans  give  complete  details,  calculations  of  strength  of  part«, 
loss  of  power  by  friction,  bills  of  materials  required,  and  full  working 
drawings. 

The  report  containing  the  plans  is  very  long,  and  as  it  is  more  pro- 
fessional than  historical  in  its  nature,  and  is  to  be  made  a  separate  pub- 
lication, it  is  omitted. 

Only  a  brief  general  statement  of  the  plans  is  necessary  to  explain  the 
history  of  some  work  that  has  already  been  done  in  constructing  tb6 
machinery  for  transmission. 

Two  lines  of  shafting  are  to  be  laid  on  the  dam  k  k,  each  to  be  driven 
by  twenty  turbine  water-wheels  of  65  inches  diameter  each.  From  the 
shore  end  P  of  these  shafts  four  lines  of  wire-rope  transmission  are  ta 
be  run,  two  from  one  shaft  to  w,  and  two  from  the  other  shaft  to  tr'* 
These  lines  are  calculated  to  transmit  500  horse-power  each ;  2,000  horse- 
power in  all. 

The  two  lines  which  run  to  w  are  to  drive  a  shaft,  w  x^  laid  under  tb^ 
row  of  arsenal-shops,  and  the  two  lines  to  w^  are  to  drive  the  shaft  f^ 
x^  laid  under  the  armory  row  of  shops.  These  shafts  are  to  be  in  ^ 
masonry  tunnel  underground  (between  the  shops)  and  in  the  shops,  t^ 
be  2  feet  above  the  basement-floor,  and  6  feet  from  the  front  basemenlr^ 
walls  of  the  shops,  where  there  are  no  doors,  and  where  they  will  be  out  of 
the  way.  From  them  power  is  to  be  communicated  at  pleasure  to  tbe 
main  fines  of  shop  shafting  by  belting  in  the  ordinary  manner. 

These  shafts  could  not  be  put  in  conveniently  or  economically  until 
all  the  shops  were  completed.  It  was  found  that  a  temporary  line  of 
transmission  of  suflBcient  capacity  for  the  present  limited  wants  of  the 
arsenal  would  pay  for  itself  in  furnishing  power  for  use  during  the  con- 
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stroctioQ  of  the  remainder  of  the  shops.    A  more  important  argument 

in  favor  of  this  temporary  Hue  was  that  we  have  insufficient  knowledge 

of  and  experience  in  wire-rope  transmission  on  so  large  a  scale  as  is 

required  for  the  permanent  lines  of  transmission,  viz,  500  horse-power 

in  each  rope.    By  building  this  temporary  line  for  wire-rope  transmis- 

Bion  and  using  it  a  few  years,  we  would  gain  the  required  knowledge 

and  eiperience,  so  that  when  the  permanent  lines  were  put  up  they 

could  be  erected  in  the  very  best  manner,  or  if  experience  should  prove 

it  wise,  the  wire-rope  transmission  could  be  abandoned  altogether,  and 

lines  of  shafting,  more  expensive  both  in  cost  of  plant  and  waste  of 

power,  could  be  substituted  between  P  and  w  to^.    Therefore,  the  plans 

embraced  the  construction  and  erection  at  once  of  this  temporary  line 

of  wire-rope  transmission  of  sufficient  capacity  to  carry  300  horse-power. 

This  line  is  to  run  from  P  to  T,  and,  turning  the  corner  at  that  point,  to 

run  along  the  south  line  of  shops  to  such  of  the  arsenal-shops  as  are 

now  in  use  and  will  be  used  pending  the  construction  of  the  other  shops. 

All,  or  mainly  all,  of  the  machinery  for  this  line  was  so  planned  that 

it  could  be  transferred  to  the  permanent  lines  when  they  should  be 

erected. 

The  machinery  for  this  temporary  line  has  been  constructed  and  is 
DOW  ready  for  use.    It  coul4  not  be  put  up  and  used*  this  year,  because 
an  act  of  Congress  respecting  appropriations  has  prevented  it,  as  will  • 
be  shown  in  giving  a  history  of  the  work. 

In  the  act  of  Congress  making  appropriations  for  sundry  civil  pur- 
poses for  the  year  ending  June  30, 1874,  there  was  the  following  item 
for  this  work : 

For  niacbinery  for  transmittiog  power  from  the  water-power  to  shops,  eighteen  thou- 
sand doUars. 

This  was  partly  expended  in  building  foundations  of  pulley-house  at 
* )  the  construction  of  wing- walls  for  the  protection  of  the  same  from 
the  river,  and  in  purchase  of  wire  rope  and  materials ;  but  so  much 
^mewas  consumed  in  perfecting  the  plans,  and  it  was  so  late  in  the 
^^r,  that  all  of  the  appropriation  could  not  be  used  advantageously, 
^boat  $11,000  of  the  appropriation  was  used. 

b  the  act  making  appropriations  for  sundry  civil  purposes  for  the 
rear  ending  June  30, 1876,  there  is  the  following  item : 

,  f^t  farDishing  power  to  the  shops  already  bailt,  eighteen  thousand  five  hundred 

^^ith  this  appropriation  the  necessary  machinery  was  manufactured 
*^  developing  and  transmitting  about  275  horse-power,  by  the  tempo- 
^^  line  of  transmission  described  above,  as  far  as  shop  C.  (See  map 
^  f  late  XI.)  This  includes  four  65-inch  turbine  water-wheels,  four 
[^ught-iron  penstocks,  with  timber  floors;  also  98  feet  of  9 inch 
'Ought-iron  shafting,  with  pillar-blocks  and  other  machinery  for  tak- 
^  off  the  power  and  bringing  it  to  the  shore,  the  framing  and  pro- 
log for  erection  a  pulley-house  on  the  shore  and  machinery-house  on 
^  dam,  the  erection  of  five  towers  to  carry  the  line  of  wire  ropes,  and 
^  manufacture  of  the  pulleys  and  other  machinery  to  go  on  the  towers. 
I  this  machinery  and  the  fixtures  were  manufactured  in  the  arsenal- 
Ops,  and  at  a  cost  much  below  the  prices  at  which  they  could  be  pur- 
^sed.  The  machinery  was  completed  during  the  year  for  which  the 
^propriation  was  available,  and  there  was  enough  of  the  appropriation 
^  for  putting  in  the  water-wheels  and  for  putting  up  the  machinery. 
)e  water-wheels  and  penstocks  could  be  put  in  only  during  low  water, 
id  high  water  lasted  until  the  close  of  the  fiscal  year.    The  act  of 
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Congress,  approved  Jaly  12, 1870,  requiring  unexpended  portions  of 
appropriations  to  be  covered  into  the  Treasury  at  the  close  of  the  fiscal 
year,  limited  the  time  in  which  the  work  might  be  done  to  June  30, 
1876.  The  stage  of  water  in  the  river  would  only  permit  the  work  to  be 
done  after  that  time.  This  state  of  affairs  was  foreseen,  and  every  effort 
that  I  could  put  forth  was  made  to  procure  authority  to  put  in  the  ma- 
chinery during  the  low  water,  which  would  occur  in  the  months  of  Sep- 
tember and  October  following,  but  without  success.  The  machinery 
and  water-power  is  therefore  lying  idle,  and  the  United  States  incurriDc; 
the  expense  of  steam-power  until  another  appropriation  can  be  obtained 
for  putting  in  the  machinery. 

A  more  full  account  of  the  manufacture  of  the  machinery,  and  tbe 
bad  effect  of  the  law  referred  to  above,  in  this  particular  case,  is  given 
in  my  report  of  principal  operations  at  this  arsenal  for  the  fiscal  year 
ending  June  30-,  1876.    (See  Chapter  YIII,  Appendix  E.) 

The  obstruction  to  the  successful  prosecution  of  building  operations 
like  those  at  this  arsenal,  produced  by  the  act  of  Congress  approved 
July  12, 1870,  and  the  trouble  and  loss  to  the  United  States  which  it 
causes,  have  been  repeatedly  set  forth  in  annual  reports  from  1872  to 
1876,  (see  Appendices  to  Chapter  VIII,)  and  in  special  reports  and  let- 
ters on  the  subject,  and  efforts  to  obtain  belief  from  its  operation  have 
been  made  by  the  Chief  of  Ordnance,  but  without  success.  Copies  of 
some  of  these  papers  were  collected  and  the  subject  explained  in  giving 
a  history  of  the  principal  building  operations  in  Chapter  VIII. 

DEPOSITS  m  THE  WATEE-POWEB   POOL. 

In  my  annual  report  for  the  year  ending  June  30, 1873,  (Appendix B, 
Chapter  VIII,)  a  report  was  made  respecting  the  deposits  which  were 
forming  in  the  water-power  pool. 

In  June,  1874,  an  effort  was  made  to  remove  a  portion  of  the  deposits 
and  to  benefit  the  water-power  thereby.  Authority  wjis  obtained  from 
the  Chief  of  Ordnance,  Brig.  Gen.  S.  V.  Ben6t,  to  use  on  this  work  some 
unexpended  appropriations  made  in  1870,  for  carrying  out  a  contract 
with  the  Moline  Water-Power  Company,  in  which  was  a  clause  requir- 
ing deposits  to  be  removed. 

A  dredge  and  scows  were  hired  at  $75  per  day,  and  employed  20i 
days  on  the  work,  but  with  unsatisfactory  success.  The  Moline  Wat«r- 
Power  Company  had  complained  that  the  old  coffer-dam  just  east  of  the 
bridge  to  Moline  had  not  been  properly  cleamed  out,  aiid  that  the  re- 
maining debris  was  damming  the  water  back.  The  dredge  was  emplojecl 
some  days  at  this  point,  but  only  a  small  amount  of  material  was  foond. 
After  that  work  was  continued  in  trying  to  open  a  channel  through  the 
deposits  from  a  point  opposite  the  head  of  the  wing-dam  down  nearly 
along  a  channel  marked  "  m  m  '^  on  Map  XI.  This  work  was  not  very 
successful.  Generally,  the  depth  of  the  deposit  was  so  little  that  only 
a  part  of  a  scoop  full  or  none  at  all  could  be  taken  out.  The  mud  silt 
was  soft  and  fluid,  and  could  be  held  on  the  scows  only  by  dammiog 
the  sides  of  the  scows  with  hay  and  coarse  manure.  I  could  not  ascer- 
tain from  the  officer  in  charge  of  the  work  the  amount  of  material  taken 
out,  and  it  was  not  easy  to  determine.  I  believe  about  2,300  yards 
were  taken  out.  As  will  be  explained  in  papers  to  follow  on  this  sub- 
ject, the  deposits  lie  all  the  way  across  the  head  of  the  pool,  and  under 
them  the  bed  of  the  river  is  an  uneven  surface  of  rock.  There  is  not 
much  use  in  dredging  out  the  low  places  in  the  rock,  and  on  the  high 
places  the  djeposit  is  so  shallow  and  the  rock-bed  is  so  uneven  that  sac- 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         341 

dredging  is  generally  impracticable.    If  the  deposits  could  be 

)ut  clean  over  all  the  upper  part  of  the  pool,  then  the  water  could 

J  way,  even  at  extreme  low  water,  along  the  low  places  in  the 

but  this  work  would  be  so  difficult  and  costly  as  to  make  it  Im- 

able. 

ieve  the  solution  of  this  troublesome  question  to  be  the  removal 

igh  rock  to  make  a  thoroughly  good  channel,  (marked  '*  m  w ''  ou 

I,)  which  can  always  be  kept  open  economically  and  effectively 

Jging  or  washing. 

Moline  Water-Power  Company  have  advocated  the  prolongation 

wing-dam  about  2J  miles  up  the  river  to  the  point  A.    (See 

lines  on  Map  XI.) 

matter  is  fully  discussed,  and  the  action  that  has  been  taken 

ing  it  is  given  in  the  following  correspondence :  * 

MoLiXE,  January  15,  1875. 
D.  W.  Flagler, 
Kock  Island  Arsenal : 

[oclosed  please  find  a  copy  of  preamble  and  resolatious  as  passed  by  our  board 
r-power  directors.  I  am  sore  every  one  is  in  full  sympathy  with  ail  that  per- 
tne  interests  of  the  arsenal,  yet  the  interests  of  the  company  are  bo  connected 
)  improvement  and  maintenance  of  the  water-power,  they  can't  see  any  way 
daylight  but  in  the  way  indicated  by  their  action  us  herewith  expressed.  I 
a  may  be  able  to  see  some  way  by  which  so  much  dredging  can  be  done  next 
9  should  secure  the  object  sought. 
>nr8,  very  truly, 

CHARLES  ATKINSON, 
President  Moline  Water-Potver  Co. 

leeting  of  the  directors  of  the  Moline  Water-Power  Company,  held  at  its  office, 
14, 1875,  the  following  preamble  and  resolutions  were  adopted  : 
tas,  under  special  agreement  and  contract  entered  into  between  the  Moline 
'ower  Company  and  the  United  States  Government,  at  Washington,  D.  C,  April 
t  was,  among  other  things,  expressly  agreed  and  stipulated  that  the  United 
overnment  should,  as  early  that  season  as  the  stage  of  water  would  permit, 
the  deposits  from  the  pool ;  and 

(as  Government  has  not  only  not  fulfilled  its  agreement,  having  removed  only 
laid  deposit,  but  has  also  allowed  large  accumulations  of  deposit,  notwith- 
l  existing  agreements  that  the  Government  is  to  maintain  the  water-power, 
company  to  have  free  use  in  perpetuity  of  one-fourth  of  the  entire  water-power 
h1  ;  and 

)ha  the  allowing  of  the  water  to  shut  away  from,  and  out  of  the  pool,  so  that 
91s  of  the  company  or  its  lessees  are  not  properly  supplied,  is  damaging  to 
rests  of  the  company,  subversive  of  the  spirit  and  design  of  the  company  in 
ring  its  property  to  the  Government,  and  in  violation  of  express  agreement ; 

^as  this  company  has  at  all  times  in  good  faith  carried  out  its  pledges  to  the 
lent,  so  the  Government  in  like  good  faith  ought  to  carry  out  its  pledges  to 
>any;  and 

ias  these  deposits  which  so  materially  injure  the  water-power  can  be  removed 
•aratively  smaU  cost  and  thus  secure  temporary  benefit:  Therefore,  on  mo- 

frebjf  resolved,  That  unless  some  satisfactory  assurances  can  be  obtained  by 
ipauy  that  the  deposits  will  be  so  removed  as  to  secure  a  reasonable  supply 
[le  oext  season  of  low  water,  this  company  does  not  perceive  any  other  way  or 
to  protect  its  interests  but  by  direct  appeal  to  Congress  at  the  present  session, 
hat  special  appropriation  of  money  be  made  to  the  end  that  the  contract  of 
1)369,  be  carried  out. 
»tion, 

pd,  That  a  copv  of  the  above  be  sent  to  Colonel  D.  W.  Flagler,  commandant  at 
States  arsenal  ou  Rock  Island,  with  request  to  favor  this  company  with  his 
lereon  at  an  early  day. 

written  reply  was  sent  to  this  letter,  bnt  the  matter  was  discnssed 
le  water-power  company  at  various  times  during  the  winter  and 
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spring,  and  two  members  of  the  company  visited  Washington  in  -t:h 
spring  to  confer  with  the  Chief  of  Ordnance  on  the  subject  -Ajfte 
this  visit,  the  following  correspondence  occurred: 

Office  of  the  Moline  Water-Power  Company, 

Molinej  Illinois,  April  Ut,  1995. 
To  General  Stephen  V.  Ben6t, 

Chief  of  Ordnanoef  Washington,  D,  C. : 

Sir  :  Feeling  that  yoa  may  not  be  familiar  with  the  circumstances  attending  the 
transfer  of  water-power  and  contracts  between  the  Moline  Water-Power  Company  aod 
the  United  States,  permit  me  to  present  for  your  consideration  a  brief  statement  o( 
the  general  facts,  and  of  the  claims  of  the  company. 

During  the  season  of  1866,  prior  to  the  Rock  Island  Commission  coming  here,  Gen- 
eral Rodman  had  made  known  to  the  compv^y  the  desire  of  Government  to  poMew 
itself  of  Ijie  whole  water-power,  and  when  the  Commission  came  several  interviews 
were  had  with  myself,  acting  for  the  company,  and  a  very  full  discussion  of  the  whole 
subject-matter  took  place,  and  at  an  adjourned  meetiug  of  the  Commission,  held  at 
Washington,  the  contract  and  agreement  was  consummated,  A8  it  will  appear  by  the 
report  of  the  said  Commission  submitted  to  the  Secretary  of  War,  February  14tb, 
1867 ;  but  the  contract  was  not  finally  signed  until  August  16th,  1867. 

It  was  understood  by  the  company  that  the  development  of  the  water-power  meant, 
and  was  to  be,  such  a  development  as  would  give  the  entire  power  of  all  the  water 
that  could  be  made  to  pass  through  that  branch  or  portion  of  the  river  lying  between 
the  island  of  Rock  Island  and  the  Moline  shore,  and  requiring,  in  order  to  maintain  a 
suitable  head  of  water  in  the  pool,  an  extended  wing-dam  of  proper  height,  and  the 
entire  removal  of  deposits  then  in  the  pool.  It  is  the  failure  of  tne  United  States  to 
perform  its  agreements  that  makes  it  a  necessity  for  this  company  to  call  your  attention 
to  the  matter  at  this  time;  and  I  would  also  say,  in  this  connection,  that  this  company 
have  always  felt  that  the  assumption  by  the  Government  that  it  must  transfer  its  water- 
I>ower  possessions  to  the  United  States  was  arbitary  and  coercive,  and  to  which  it 
would  not  have  willingly  yielded  but  for  assurances  of  prompt  and  fair  fulfillment  of 
all  promises,  agreements,  contracts,  understanding,  and  obligations. 

Tne  failure  in  regard  to  wing-dam  was  that  insteaSd  of  making  it  only  of  proper 
height  to  subserve  its  purpose  in  low  water,  and  extending  it  as  m  up  stream  as  the 
appropriation  would  admit,  a  very  large  portion  of  the  money  (probably  not  lees  than 
two-thirds)  was  used  in  increasing  the  height  and  width  of  the  wing-dam  at  its  lower 
end,  entirely  above  any  elevation  of  the  least  value  whatever  to  the  water-power  on 
the  Moline  side  of  the  island ;  and  this  use  of  the  money  was  made  against  the  re- 
peated protests  of  the  president  of  the  Moline  Water-Power  Company,  that  it  waain 
direct  violation  of  the  whole  understanding  and  agreement  as  to  the  way  in  which 
this  $40,000  should  be  expended. 

It  is  well  known  that  one  of  the  principal  inducements  at  the  time  of  making  the 
arrangements  with  the  Government  was  the  extension  of  the  wing-dam  far  up  th^ 
river,  so  as  to  maintain  head  in  low  water.  From  one  and  a  half  to  three  miles  in  length 
was  talked  about,  and  never  less  than  the  former  distance.  The  commanding  officer 
at  the  time  was  arbitrary  in  his  decision  as  to  how  this  money  should  be  expended, 
and  the  company  feeling  itself  to  be  without  remedy,  were  obliged  to  submit.  Soh- 
sequent  to  suspension  of  work  on  wing-dam.  General  Rodman  spoke  of  excavating  a 
channel  into  the  pool  from  the  main  channel  of  the  river,  as  a  substitute  for  the  far* 
ther  extension  of  the  wing-dam,  (except  so  far  as  the  excavated  material  would  go.) 
To  this  plan  ready  assent  was  g^ven  by  the  company,  provided  deposits  were  kept  oat 
of  the  excavated  channel ;  but  even  this  plan  has  not  been  carried  out,  or  any  move 
made  in  that  direction ;  and  as  to  removal  of  original  deposits,  very  little,  if  any,  of 
the  $40,000  was  used  for  this  purpose.  Nothing  was  done  that  season  in  removing  de- 
posits at  the  mouth  of  the  pool.  A  second  le^ing  reason  and  inducement  the  com- 
pany had  in  making  the  contract  with  the  Government  was,  the  removal  of  thew 
deposits  that  had  accumulated  in  the  pool.  This  matter  was  fully  discussed  between 
the  Commission,  General  Rodman,  and  the  president  of  the  water-power  company,  and 
it  was  distinctly  understood  and  agreed  that  Government  were  not  ouly  to  remove  the 
then  present  deposits  of  mud  and  sand  from  the  pool,  but  were  to  keep  it  clear  there- 
after, it  being  agreed  that  the  words  '*to  maintain  the  power''  carried  with  it  the 
obligation  to  keep  the  pools  open  so  that  wheels  could  be  fully  supplied. 

It  will  be  noticed  that  section  G  of  Commissioners'  report  provides  that  neither 
party  shall  have  the  right  to  obstruct  the  pool  to  the  detriment  of  the  water-power, 
yet  the  government  has  not  only  not  performed  its  agreements  in  removal  of  deposits, 
but  has  actually  placed  obstructions  across  the  pool  and  suffered  the  same  to  remain, 
(and  which  are  not  yet  removed,)  and  thus  help  increase  obstruction  to  the  manifest 
detriment  of  the  water-power.  In  further  consideration  of  this  subject  of  removal  of 
deposits,  I  call  your  attention  to  a  special  contract  between  this  company  and  Govern- 
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^^Qt,  made  April  8,  1869,  which  recognizes  and  refers  in  section  3  to  the  existing 

^eeiDeot  to  remove  deposits  in  the  pool,  and  makes  special  agreement  to  remove  them 

toat  season  as  soon  as  the  stage  of  water  will  permit,  and  yet  it  was  not  done  that 

^^^sou,  and  has  remained  unaccomplished  to  this  time,  although  Congress  has  made 

appropriation  of  money  to  carry  out  these  existing  contracts.    The  company  therefore 

'^Ijostitied  in  complaining  oif  the  bad  faith  of  Government;  that  having  received 

^^aferand  taken  possession  of  its  property,  it  should  continue  to  withhold  fulfillment 

?*  its  obligations,  in  consequence  of  which  manufacturers  in  Moline  depending  on 

^^ter-power  have,  during  several  of  the  seasons  of  low  water,  been  obliged  to  almost 

^^tirely  suspend  operations  for  want  of  power  because  water  could  not  get  into  the 

•^ood;  and  for  the  same  reason  they  have  been  obliged  to  entirely  stop  for  nearlv  the 

^bole  of  the  past  winter,  thus,  as  is  seen,  materially  damaging  the  interests  of  this 

Company  and  placing  the  water-power  in  bad  credit. 

The  particular  causes  of  complaint  are  that  Government  has  not  constructed  the 
^iog-dam  as  was  understood  and  agreed. 
It  has  not  excavated  a  channel  into  the  pond  as  was  proposed  as  a  substitute. 
It  has  not  removed  the  deposits  existing  in  the  pool  as  was  agreed,  and  for  which 
ippropriations  have  been  made. 

It  has  failed  to  take  away  the  obstruction  that  it  placed  across  the  pool  to  subserve 
ta  own  interests  when  erecting  the  dam -wall. 

It  has  failed  and  neglected  to  remove  deposits  that  have  accumulated  since  the  exe- 
:otion  of  the  original  contract,  and  which  are  yearly  increasing  to  an  alarming  extent, 
lod  which,  if  not  provided  against,  must  and  will  in  the  nature  of  things  render  the 
intire  power  worthless  in  the  common  low  stages  of  water  in  the  river. 

In  assurance  that  the  company  have  not  willingly  let  this  matter  lie  still  and  go  by 
lefault,  allow  me  to  say  that  attention  of  the  commanding  officers  on  Rock  Island  has 
*een  frequently  called  to  the  matter,  and  the  company  has  more  than  once  or  twice 
letermined  to  ask  special  aid  of  Congress,  but  at  the  solicitation  of  friends  of  the 
krsenal  have  deferred  so  asking  for  the  time,  in  order  not  to  interfere  with  or  jeopard- 
ze  the  getting  of  appropriations  for  the  arsenal,  hoping,  and  being  made  to  believe, 
is  time  would  come  by  and  by,  which  seems  now  afar  off. 

It  has  been  suggested  to  this  company  that  the  Ordnance  Department,  and  perhaps 
!^ongrees  also,  may  have  regarded  the  water-power  so  nearly  finished  that  very  little 
f  any  further  appropriations  would  be  needed  in  this  direction.  If  this  be  so,  it  would 
>e  well  for  the  Ordnance  Department,  and  Congress  also,  to  be  apprised  of  what  is  well 
(Down  here,  that  very  large  additional  appropriations  of  money  will  be  necessary  to 
;>at  the  water-power  into  permanent  condition  to  make  it  effective  for  Government 
ise,  and  fulfill  and  keep  its  obligations  to  this  company,  and  make  it  ready  for  transfer 
>f  power  to  the  Government  shops. 

Had  a  different  policy  obtained  in  the  original  plans  of  improvement  of  power  and 
location  of  shops,  as  was  advised  in  connection  with  the  use  of  water-power,  there  is 
DO  doubt  a  very  large  part  of  the  past  and  prospective  expenditures  could  have  been 
avoided,  and  probably  with  results  Just  as  good,  if  not  really  better;  but  the  remedy 
may  be  too  late  now,  and  whatever  policy  may  be  held  by  the  Government  on  these 
[^nestions,  the  water-power  company  cannot  perceive  why  ito  interests,  or  the  interests 
[>f  large  manufacturing  establishments  who  have  been  induced  (by  the  known  agree- 
ments of  Government)  to  settle  in  Moline  and  become  dependent  on  water-power,  or 
the  interests  of  operatives,  who  by  toil  and  frugality  have  secured  homes,  should  be 
made  or  permitted  to  mSer  because  of  this  policy  or  that  policy  of  Government,  and 
it  is  unwilling  to  believe  the  Government  will  knowingly  insist  in  acts  of  bad  faith, 
ftnd  knowingly  withhold  fulfillment  of  contracts  and  obligations.  And  finally,  the 
only  apology  that  can  be  made  for  troubling  y^u  with  this  communication  is  the  simple 
fact  that  this  company  made  a  fair  contract  with  the  Government  after  the  fullest  and 
most  exhaustive  discussion  ;  that  it  has  in  good  faith  passed  over  its  property  to  the 
United  States;  and  that  it  now  and  ever  will  insist  that  the  Government  should  fulfill 
its  obligations  in  letter  and  in  spirit,  and  regrets  that  it  has  not  before  pressed  the 
matter,  as  is  now  proposed  to  do,  before  the  Ordnance  Department,  and  by  appeal  to 
[ingress,  should  it  become  necessary. 

I  am  informed  by  Hon.  J.  M.  Gould,  secretary  of  this  company,  who  was  recently  in 
iVashington  and  had  an  interview  with  you  on  the  subject,  that  you  are  expecting  to 
ye  at  Rock  Island  soon,  and  would  probably  stay  long  enough  to  become  familiar  with 
;he  arsenal  and  surroundings.  I  would  be  glad  to  know  when  you  will  be  here  so 
:hat  I  can  be  at  home,  as  I  should  be  glad  to  meet  you  and  talk  over  the  matter  in 
[inestion. 

With  considerations  of  respect,  I  am,  very  truly,  yours, 

CHARLES  ATKINSON, 
President  Moline  Waier-Power  Company, 
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On  the  8th  of  April,  1875,  this  letter  was  referred  to  me  by  the  Cbi 
of  Ordnance  for  consideration  and  report,  and  was  retarned  on  the  ^ 
of  May,  1875,  with  a  report,  as  follows : 

I  have  the  honoi!  to  acknowledge  the  receipt  of  a  letter  dated  April  let,  1675^ 
dressed  to  you  by  Mr.  Charles  Atkinsou,  president  of  the  Muline  Water-Power  0< 
pany,  and  referred  to  me  for  consideration  and  report.    The  letter  is  returned  here w  i 
and  respecting  the  same  I  have  the  honor  to  report  as  follows  : 

The  papers  necessary  to  an  understanding  of  the  obligations  of  the  United  Statos 
this  matter  are  all  on  file  in  the  Ordnance  Office,  and  are  as  follows : 

Proceedings  of  Rock  Island  Commission,  transmitted  to  Secretary  of  War  by  Chi 
of  Ordnance  in  letter  dated  February  8th,  1867. 

First  agreement  signed  by  Moline  Water-Power  Company,  June  18th,  1867,  trans 
mitted  by  General  Rodman  to  Chief  of  Ordnance  in  letter  dated  June  19th,  1867. 

This  agreement  is  signed  on  part  of  the  United  States  by  General  Grant,  Angus 
20th,  18C7. 

Copy  agreement  dated  April  8,  1869,  transmitted  by  Chief  of  Ordnance  to  Genera 
Rodman  in  letter  dated  April  9th,  1869,  signed  by  John  A.  Rawlins,  Secretary  of  War 
and  Charles  Atkinson,  president  of  the  Moline  Water-Power  Company. 

I  certainly  believe  that  the  obligations  of  the  United  States  set  forth  in  these  papen 
have  been  thus  far  properly  discharged,  aud  somewhat  liberally  discharged,  in  tb( 
benefit  conferred  upon  the  Moline  Water-Power  Company,  and  that  you  should  noi 
feel  that  injustice  has  been  done  to  this  company  by  the  United  States. 

The  Government  has  certainly  bound  itself  to  develop  and  maintain  the  water-power 
What  this  development  and  maintenance  shall  be  is  not  exactly  set  forth,  aud  bai 
cansed  and  probably  always  will  cause  discussion,  because  only  one  party  to  the  bene 
fits  to  be  obtained  has  to  expend  the  mone^  for  them.   . 

The  claim  made  in  Mr.  Atkinson's  letter  is  that  the  wing-dam  should  be  extended  u\ 
the  river  to  Duck  Creek  chain,  a  distance  of  two  miles;  that  deposits  should  be  re 
moved  from  the  water-power  pool  for  the  further  improvement  of  the  water-power; 
and  that  ooasiderable  sums  should  be  appropria^d  by  Congress  for  this  purpose. 

Deferring  the  consideration  of  the  complaints  made  in  the  letter,  I  wish  nrst  to  dis 
ouss  this  proposed  further  improvement  of  the  water-power,  because  all  the  complaiut< 
made  in  toe  letter  han^  upon  it. 

The  water-power  in  its  present«ondition  is  certainly  defective.  I  first  noticed  the 
defect  three  years  ago  last  fall ;  have  had  occasion  to  observe  it  every  fall  and  wiotei 
since  that  time,  and  have  referred  to  it  in  my  annual  reports. 

1st.  At  extreme  low  water  the  depth  of  water  at  the  mouth  of  the  pool  is  too  littlt 
and  enough  water  cannot  get  into  the  pool.    Generally  if  more  than  about  one-thf 
of  the  estimated  power  of  the  water-power  is  used  at  such  times,  the  pool  is  "draj 
down''  too  low.    That  is  on  account  of  the  small  cross-section  of  water  at  the  m( 
of  the  pool ;  the  requisite  amount  of  water  cannot  get  into  the  pool  without  incn 
velocity  because  the  amount  of  water  passing  in  is  the  product  of  cross-section^ 
velocity.    Velocity  can  only  be  obtained  by  consumption  of  head^  and  whatever  " 
is  consumed  at  this  point  must  be  deducted  from  head  at  the  dams.    The  extremej 
would  be  when  all  tbe  head  is  consumed  in  getting  velocity,  thereby  converlii 
pool  into  a  running  stream,  leaving  no  head  at  the  dams  and  no  water-power.      j 

2d.  The  depth  of  water  at  the  mouth  of  the  pool  is  being  c^stantly  diminish^ 
deposits.    Tbe  current  along  the  left  bank  of  the  river  makes  a  curve  at  the  mot 
the  pool  and  passes  around  the  head  of  the  wing-dam,  as  shown  on  the  map^^ 
"Water  which  passes  into  the  pool  at  once  becomes  (comparatively)  still  water,  m 
gins  to  deposit  its  sediment.    The  deposit  is  greater  when  the  water  first  stops; 
luouth  of  the  pool,  and  should  form  a  bar  there  along  the  lower  border  of  the 
Bhown  by  the  map.    This  is  what  actually  takes  place.    The  deposit  is  then 
less  as  the  amount  of  sediment  in  the  water  diminishes  while  the  water  move 
toward  the  dams,  but  there  is  some  deposit  all  the  way. 

3d.  When  very  low  water  lasts  until  winter,  the  extreme  cold  of  this  clti 
freeze  nearly  all  the  water  at  the  mouth  of  the  pool  and  form  an  effectual  di 
no  water  may  get  into  the  pool,  and  there  will  be  no  water-power.    In  the 
1872-3  ice  formed  in  the  river  to  a  depth  of  40  inches.    This  has  occurred  d\ 
past  two  winters,  though  the  dam  was  partly  formed  of  slush  and  floating  i< 
under  and  npon  the  solid  cake  lying  in  the  pool.    To  remedy  this  evil  desoril 
Mr.  Atkinson  proposes  to  have  the  Government  build  a  win^-dam  to  dee] 
Duck  Creek  chain,  a  distance  of  2.45  miles  or  farther,  up  the  river.    I  have 
the  map  the  proposed  position  of  this  wing-dam,  as  I  have  understood  it  fi 
kinson  in  verbal  discussions  of  the  subject.    The  theoretical  advantages  wl 
claimed  for  this  plan  are : 

1st.  That  it  won  hi  add  to  the  head  of  the  water-power  the  difference  of 
surface  of  the  river  between  tbe  bead  of  tbe  present  wiiij;-dani  and  the 
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Pxopoeed  ving-dam.  (This  is  stated  by  Mr.  Atkiuson  to  be  2  feet,  and  is  found  by 
c^^reful  measarement  to  be  1.73  feet.) 

2d.  That  it  would  raise  the  water  at  the  present  head  of  the  pool  the  amount  of  this 
i^dcreased  head,  and  give  at  that  point  always  sufficient  cross-seotion  to  let  the  reqnired 
Amount  of  water  into  the  ikx>1. 

Not  only  on  acoonnt  of  cost,  but  for  other  reasons,  I  am  compelled  to  say  I  do  not 
bbink  this  plan  a  good  one.  I  have  heretofore  refused  to  discuss  this  plan  officially, 
because  I  have  not  sufficient  data.  I  have  during  the  past  two  years  made  such  sonnd- 
In^s  as  I  could  about  the  shore  of  the  island,  the  wing-dam,  and  water-power  pool, 
vriih  the  view  of  making  a  thorough  investigation  of  this  subject,  and  hope  during  the 
coming  summer  to  complete  soundings  of  ail  the  part  of  the  river  included  between 
the  line  of  the  proposed  wing-dam  and  the  left  shore.  When  this  is  done  it  will  be 
possible  to  determine  by  close  calculations  very  nearly  what  would  be  the  effect  of  the 
loDg  wing-dam.  Without  it,  conclusions  must  be  based  upon  opinions.  I  think,  how- 
ever, we  may  be  certain  of  what  follows : 

By  changing  the  position  of  the  head  of  the  pool  we  would  simply  change  the  posi- 
tion of  the  deposit  described  herein,  and  get  a  new  sand-bar  at  the  new  head  of  the 
pool.  It  is  the  same  difficulty  that  is  contended  against  at  the  mouths  of  certain  rivers, 
except  that  they  have  an  outflow  and  littoral  currents  to  wash  away  deposits,  and  we 
have  not.  Mr.  Atkinson  hopes  that  by  removing  this  deposit  to  deep  water  at  the 
proposed  new  head  of  the  pool  this  difficulty  will  be  overcome.  It  is  simply  removing 
the  evil  day,  for  the  deposit  will  take  place  and  the  pool  fill  up.  I  think,  then,  the 
benefit  to  the  head  of  the  pool  would  be  only  a  temporary  postponement  of  the  evil. 
What  I  regard  as  more  important  is  that  the  new  head  of  the  pool  being  in  deep  water, 
it  would  enable  us  \o  dredge  out  the  deposit,  which  we  cannot  do  advantageously  where 
the  head  of  the  pool  now  is,  because  the  rock  is  near  the  surface.  But  I  apprehend 
that  more  serious  difficulties  than  we  have  to  contend  with  now  would  arise  from  the 
long  channel,  or,  properly,  canal,  which  we  should  construct  between  the  wing-dam  and 
left  shore.  To  make  this  canal  of  any  use  there  would  have  to  be  enough  depth  of 
water  at  evmry  point  in  the  whole  length  of  it  to  let  all  the  water  required  for  the  power 
pass  through  it  without  much  current.  Without  complete  soundings  I  cannot  say  thsk 
this  would  not  be  so,  but  I  think  it  highly  probable  that  it  would  not.  At  any  rate, 
we  should  have  the  same  deposit  going  on  along  the  whole  length  of  this  canal  that  is 
now  going  on  in  the  pool,  and  sooner  or  later  this  canal  will  be  choked  up.  (After 
complete  soundings  are  made,  the  required  velocity  of  current  and  head  that  would  be 
consumed  can  be  accurately  calculated.)  Then,  in^ltead  of  getting  an  increased  head 
of  1.73  feet,  more  thsn  1.73  feet  would  be  consumed  by  the  necessary  current  through 
the  long  canal,  and  the  water  at  the  present  head  of  the  pool  would  be  lower  than  in 
the  main  river  outside  the  wing-dam.  Then,  unless  the  deposit  and  some  rock  at  the 
head  of  the  present  head  of  the  pool  were  removed,  no  water  at  all  could  get  through 
to  the  dams.  Moreover,  we  should  then  have  the  long  route  of  2^  miles  to  clean  out 
and  take  care  of,  instead  of  the  present  short  route  of  less  than  ^  mile.  I  should  say, 
then,  that  if  it  were  not  the  great  cost  of  the  work,  this  might  be  a  good  plan  for  put- 
ting |he  water-power  in  condition  to  make  it  sell  well ;  but  for  the  long  future  of  the 
water-power  it  would  be  a  bad  plan.  I  believe  the  simple,  the  best,  and  much  the 
cheapest  plan  fox  remedying  the  defect  in  the  water-power  would  be  to  dig  a  good 
channel  from  near  the  head  of  the  wing-dam  we  now  have  to  a  point  as  far  down  the 
pool  as  soundings  shall  show  to  be  necessary.  On  the  accompanying  map  deep  water 
IS  shown  between  the  blue  shaded  lines.  Between  these  lines  the  depth  is  nowhere 
less  than  4  feet  at  extreme  low  water.  (The  depth  here  referred  to  is  depth  to  the 
rock.)  At  8  8'  it  will  be  seen  that  the  wing-dam  cuts  across  this  deep  water.  On  the 
pool  or  south  side  of  the  wing-dam  this  deep  place  is  now  filled  with  deposit,  and  I 
have  not  enough  rock  soundings  to  follow  it.  I  believe,  however,  it  is  the  beginning 
of  the  old  or  ancient  channel  which  ran  to  the  left  of  the  island.  I  believe  it  would  be 
best  to  tear  up  the  wing-dam  to  the  point  8,  and  to  throw  the  current  more  into  the 
pool,  and  possibly  raise  the  water  a  few  inches  by  running  the  wing-dam  out  to  H,  as 
shown  on  the  map.  This  channel  should  be  made  good  as  far  as  it  is  shown  on  the  map. 
Rock  excavations  would  be  required  at  several  places,  and  where  required  the  space 
should  be  coffered  and  the  work  thoroughly  done.  Of  course  this  channel  would  in 
time  be  choked  with  deposit,  but  it  would  have  a  smooth  bottom  and  sufficient  depth 
for  successful  and  economical  dredging.  Moreover,  I  believe  that  when  the  sluice  or 
wash  gates  that  I  have  put  in  the  new  dam  are  opened  at  extreme  low  water  so  much 
carrent  would  be  drawn  into  this  channel  that,  by  stirring  up  the  deposit  by  mechan- 
ical means,  the  deposit  could  be  washed  out  in  this  way.  (This  niethed  of  improving 
the  water-power  is  consistent  with  a  possible  great  development  of  the  water-power  in 
the  distant  future,  should  the  want-s  of  the  arsenal  or  manufactures  at  this  point  de- 
mand it.)  It  is  pertinent  to  this  question  that  in  the  summer  of  1874  an  attempt  was 
made  to  dredge  out  the  deposits  at  the  head  of  the  pool.  The  deposits  were  so  scat- 
tered over  a  wide  surface,  and  the  surfaee  of  the  rock  bottom  so  uneven,  that  generally 
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less  than  a  qaarter  of  a  scoopfall  ooald  be  taken  np,  and  the  benefit  obtained  was        ii 
consistent  with  the  expenditure. 

Returning  now  to  Mr.  Atkinson's  letter,  the  principal  complaint  therein  is,  t' 
pending  the  complete  development  of  the  water-power,  insufficient  or  rather  consi 
able  and  expensive  improvements  have  not  been  made  at  the  head  of  the  pool,  (as 
templated  herein,  and  which  I  certainly  deem  necessary,)  for  the  sole  benefit  of 
Moline  Water-Power  Company,  which  company  has  alone  been  using  the  water-po' 
The  United  States  has  not  as  yet  used  it  at  all. 

It  is  made  pretty  clear  in  the  contracts  that  the  United  States  is  not  reqaii 
make  expenditares,  pending  the  development  of  the  water-power  for  the  benefit  of 
water-power  company's  use  of  the  same,  and  the  contracts  state  that  the  Moline  Wi 
Power  Company  shall  reimburse  the  United  States  for  such  expenditures. 

I  have  certainly  always  wished  and  tried  to  do  all  that  could  consistently  be  ^S^oQe 
for  the  benefit  of  the  Moline  Water-Power  Company,  and  certainly  all  that  the    ^^q. 
tracts  demanded.    I  think  the  contracts  did  not  demand  that  this  work  should  be  Aoq^^ 
and  I  have  urged  upon  the  water-power  company  the  necessity  for  heeding  the  wi^i<}ooi 
of  policy.    For  reasons  which  need  not  be  statea,  I  have  deemed  it  unwise  to  ask  Con- 
gresB  for  further  sums  of  money  for  the  development  of  that  part  of  the  water-po^r, 
until  the  United  States  should  begin  to  use  the  power.    This  argument  that  as  the 
United  States  was  not  using  the  power,  this  expenditare  was  for  the  benefit  of  the 
Moline  Water-Power  Company  solely,  seemed  strong  and  not  easy  to  combat.    I  believe, 
then,  that  leaving  this  part  of  the  work  alone  has  not  been  a  failure  on  the  part  of  the 
United  States  to  comply  with  its  contracts,  and  that  it  was  wisest  and  best  for  all  con- 
cerned to  complete  the  water-power  and  get  it  ready  for  the  arsenal  to  oommeoce 
using  it.    If,  then,  it  could  be  proved  that  the  wants  of  the  arsenal  and  economy  de- 
manded the  further  development  of  the  power,  as  I  believe  it  will,  the  work  coald  and 
should  be  done,  and  in  the  mean  time,  by  making  necessary  soundings  and  investiga- 
tions, the  best  method  of  doing  the  work  could  be  determined.    In  several  discassions 
of  the  subject  with  Mr.  Atkinson  and  members  of  the 'Moline  Water-Power  Company 
I  have  urged  these  views  upon  them,  and  supposed  until  lately  that  they  consented  to 
them.    Mr.  Atkinson  complains  of  the  plan  or  form  of  wing-dam  now  built.    I  know 
of  nothing  in  the  contracts  which  requires  that  the  wiug-dam  should  have  heed  bailt 
in  any  other  way.    It  was  built  by  General  Rodman  in  the  years  1867  and  1868,  and  i( 
is  pretty  certain  that  he  took  pains  to  so  build  it  that  the  greatest  benefit  to  the  water- 
power  that  he  could  get  would  result  from  the  expenditure.    The  complaint  that  de- 
Eosits  have  not  been  removed  from  the  pool  as  agreed,  and  for  which  appropriacions 
ave  been  made,  seems  hardly  a  fair  one.    I  find  no  special  appropriation  for  this  work. 
In  1869  and  1870,  36,500  cubic  yards  of  deposit  were  taken  from  the  pool  by  the  United 
States.    Again,  in  the  summer  of  1874,  $1,647.75  were  expended  in  removal  of  deposit!. 
No  exact  measurement  of  the  amount  taken  out  at  this  time  was  kept,  but  it  was  esti- 
mated at  2,300  cubic  yards.    This  dredging  was  partly  along  the  site  of  a  coflfer-dam 
which  had  been  put  in  while  building  the  upper  dam  (generally  called  Moline  dam)  of 
the  water-power,  and  the  remainder  of  it  at  the  head  of  the  pool.    This  dredging  was 
done  at  the  request  of  the  Moline  Water-Power  Company,  and,  as  far  as  practicable,  in 
accordance  with  the  company's  advice  and  wishes.    As  heretofore  stated,  the  dredging 
was  not  very  successful,  on  account  of  shallow  water  and  the  wide  spread  of  the  de- 
posit on  rocks  near  the  surface.    The  site  of  the  old  coffer  mentioned  above  is  supposed 
to  be  what  Mr.  Atkinson  calls  the  obstruction  put  in  by  the  United  S^>ates.    Ttiis  old 
cofifer  was  reported  to  have  been  thoroughly  removed  while  General  Rodman  was  in 
command  of  this  arsenaJ.    The  soundings  made  at  the  time  of  the  dredging  mentioned 
here,  the  dredging,  and  subsequent  observation,  convince  me  that  the  coffer  is  so  thor- 
oughly removed  that  it  is  not  an  obstruction. 

I  would  respectfully  call  your  attention  to  my  letter,  dated  January  9th,  1872,  respect- 
ing a  division  of  the  water-power,  and  the  collecting  ef  rents  from  the  water-power 
company,  as  provided  for  in  the  contracts,  and  suggest  that,  if  it  be  legal,  possiblv  the 
money  received  for  rent  might  he  sufficient  to  keep  the  head  of  the  pool  clear,  after  a 
channel  has  been  made  as  proposed  in  this  letter.  This  would  avoid  the  necessity  of 
applying  to  Congress  frequently  for  money  specially  for  maintenance  and  care  and 
preservation  of  the  water-power. 

In  May,  1875,  the  Chief  of  Ordnance,  Brig.  Gen.  S.  V.  Ben6t,  visited 
the  arsenal,  made  a  thorough  inspection  of  the  water-power,  and  had 
protracted  discnssions  with  the  Moline  company  respecting  matters  dis- 
cussed in  the  foregoing  correspondence  and  the  completion  of  the  water- 
power  development  at  the  head  of  the  water-power  pool.  At  that  time 
the  Moline  company  signified  their  willingness  to  make  a  proposition  to 
enter  into  a  new  agreement  with  the  United  States  whereby  the  United 
States  should  relinquish  to  that  company  a  portion  of  the  water-power 
and  that  then  the  Moline  company  would  itself  pat  in  the  long  wing 
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<laiii  proposed  by  the  officers  of  the  company,  or  so  much  of  it  as  they 
«hoald  find  necessary  or  advantageous.  This  proposition  was  not  accept- 
able to  the  Chief  of  Ordnance,  and  was  not  favorably  considered. 

Daring  the  succeeding  summer  and  fall  I  had  frequent  discussions 
with  officers  and  members  of  the  Moline  company  on  the  subject,  that 
company  still  advocating  that  some  plan  be  arranged  by  which  they 
could  be  allowed  to  put  in  the  long  wing-dam  and  acquire  thereby  a 
portion  of  the  water-power. 

I  was  strongly  opposed  to  any  such  plan. 

1st  I  did  not  believe  that  the  propoaed  wing-dam  would  so  develop 
the  water-power  as  to  make  it  satisfy  the  wants  or  suit  the  interests  of 
the  United  States. 

2d.  I  thought  it  would  be  extremely  unwise  for  the  United  States  to 
relinquish  any  portion  of  the  water-power.  It  was,  and  is  now,  too  late 
Co  discuss  the  wisdom  of  the  first  purchase  and  development  of  the  water- 
power.  The  purchase  had  been  made  under  other  officers  of  the  Gov- 
ernment, and  the  development  about  completed.  It  had  probably  cost 
the  United  States  more  than  it  was  worth,  but  the  purchase  and  expend- 
iture, wise  or  unwise,  had  been  made  and  could  not  be  unmade.  The 
United  States  had  thereby  acquired  a  very  valuable  property.  If  not 
worth  all  it  had  cost,  it  was,  and  is,  a  property  already  acquired,  suited 
to  the  wants  of,  and  a  part  of  the  plans  for,  this  great  arsenal,  and  neces- 
sarily of  the  utmost  importance  to  the  United  States.  I  believed  it  to 
be  a  duty,  in  serving  the  interests  of  the  United  States  at  this  place,  to 
urge  that  the  United  States  should  hold  this  property,  fulfill  its  contracts 
with  the  Moline  company,  and,  in  all  things  to  be  done,  keep  in  view  and 
adhere  to  a  plan  which  will  put  and  keep  the  water-power  in  such  condi- 
tion that,  when  the  time  comes,  if  it  should  ever  come,  that  the  life  of 
the  nati<»u  needs  the  service  of  this  great  arsenal,  the  water  can  at  once, 
ijuickly,  and  with  certainty,  be  put  in  such  a  condition  that  it  can  drive 
the  arsenal-shops.  It  would  not  be  economy,  and  I  believe  it  would  not 
oow  be  practicable,  to  procure  the  means  of  providing  any  other  certain 
power  for  driving  the  shops. 

In  all  discussions  with  the  water-power  company  I  have  tried  to  main- 
tain these  views.  In  the  winter  of  1875  and  1876  the  water-power  com- 
pany determined  to  lay  the  matter  before  the  Secretary  of  War,  and,  if 
possible,  to  procure  some  action  that  would  relieve  them  from  their  dif- 
ficulties, and  I  was  directed  by  the  Chief  of  Ordnance  to  report  to  him  in 
Washington,  to  meet  the  officers  of  the  company  there.  During  the  pre- 
ceding summer  and  fall  I  had  completed  the  soundings  and  examination 
of  the  water-power  pool  and  river  above,  and  had  prepared  charts  and 
maps  and  a  full  report  covering  the  matter  under  discussion.  These  were 
taken  to  Washington  by  me  in  February,  1876,  and  in  several  interviews 
which  the  officers  and  attorney  of  the  Moline  company  had  with  the  Sec- 
retary of  War  and  the  Chief  of  Ordnance  the  whole  matter  was  dis- 
cussed. The  result  of  these  discussions  was  that  the  Chief  of  Ordnance 
recommended  that  application  be  made  to  Congress  for  the  necessary  ap- 
propriation to  do  the  work  required  to  complete  the  water-power,  and 
this  was  approved  by  the  Secretary  of  War. 

The  report  referred  to  above,  and  the  action  taken  thereon  by  the  Chief 
of  Ordnance  and  Secretary  of  War,  are  as  follows : 

(The  charts  and  map  which  accompanied  the  report  are  not  copied,  but 
all  that  is  necessary  to  a  full  understanding  of  the  matter  is  shown  ou 
the  map  on  Plate  XI.*) 

'This  report  and  the  iDdoreemenU  thereon  were  published  by  the  Chief  of  Ordnance  in 
his  annaal  report  for  the  fiscal  year  ending  June  30, 1876. 
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wat^r-power  at  rock  island  arsenal. 

War  Department, 
Washington,  D.  C,  February  19, 1876^ 

Sir  :  I  have  the  hoDor  to  traDsmit,  for  the  consideratioQ  of  Coagroas,  a  commauic 
tiou  from  the  Chief  of  Ordoanoe,  iQclosing  a  report  by  the  commanding  officer,  Roc 
Island  arsenal,  asking  for  an  appropriation  of  $157,350  to  complete  the  development 
the  water-power. 

The  agreement  entered  into  by  my  predecessors  under  the  joint  resolution  of  Cc 
gress  of  March  2,  1867,  makes  it  the  (Inty  of  the  United  States  to  carry  out  this  work 
completion,  and  the  interests  of  private  parties  require  that  the  work  should  be  d< 
as  speedily  as  possible.    The  whole  appropriation  asked  for  would  enable  this  Depi^^  : 
ment  to  complete  the  work  and  afford  4he  relief  called  for  in  a  few  months,  and  tLz». 
fulfill  the  engagements  entere<l  into  by  the  United  States. 

Should  the  full  amount  not  be  appropriated,  as  asked  for  by  the  Chief  of  OrdnaiM 
the  sum  of  sixty  thousand  dollars  at  least  should  be  given,  in  order  to  enable  the 
partment  to  make  progress  in  the  work. 

Very  respectlully,  your  obedient  servant, 

WM.  W.  BELKNAP, 

Secretary  of  Wa  r 

To  the  Speaker  House  of  Representatives. 

Ordnance  Office,  War  Department, 

WaBhxngXony  February  17, 187&— 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report  of  Maj.  D.  W.  Flagler,  co  wjt 
manding  Rock  Island  arsenal,  showing  the  necessity  for  an  appropriation  for  com x>I ^st- 
ing the  development  of  the  water-power. 

The  agreements  made  by  the  United  States  with  the  Moline  Water-Power  Compaxsy 
bind  the  former  under  the  obligations  hereinafter  stated. 

1st.  Proceedings  of  Rock  Island  commission  of  January  24,  1867,  (Executive  Doc?  g- 
ment  27,  Senate,  2d  session  39th  Congress,)  which  requires  ''  the  Government  ^o 
develop  and  maintain  the  power,  so  far  as  it  can  be  done  with  the  money  heretofc^ce 
appropriated,  or  that  which  may  hereafter  be  appropriated  by  Congress  for  that  pi^  '* 
pose.  The  Moline  Water-Power  Company  to  have  the  use  in  perpetuity  •  •  *  ^f 
one-fourth  of  the  entire  water-power  developed  "    »     •     *. 

2d.  Agreement  with  the  Moline  Water-Power  Company,  signed  by  General  Grarmt, 
Secretary  of  War  ad  iittmin,  and  Charles  Atkinson,  president  water-power  compa»^y 
August  20, 1867,  in  which  the  company  convey  their  ''entire  water-power"  aud  tt»® 
free  use  of  so  much  of  the  bed  of  the  river  as  may  be  required  "  for  the  further  de?*^^* 
opment  of  said  water-power." 

The  Molino  company  be  granted  the  free  use  of  "  one-fourth  of  their  entire  wato*'- 
power  above  conveyed."    The  United  States  agreeing  to  apply  "$40,000,  or  so  ina on 
thereof  as  the  War  Department  may  consider  necessary,  to  complete  the  wing-dam ^ 
&c. 

.3d.  Agreement  between  the  Moline  Water-Power  Company  and  Secretary  Rawlins, 
dated  April  8,  1869,  which  stipulates  that  the  United  States  shall  "  resume  •  •  * 
the  development  and  prosecute  to  completion,  drc,  the  upper  portion  of  the  water- 
power  and  the  removal  of  the  deposits  in  the  pool." 

Upon  this  subject  Mafor  Flagler,  in  his  report  of  May  6,  1875,  to  the  Chief  of  Ord- 
nance, says :  "  I  certainly  believe  that  the  obligations  of  the  United  States  set  forCb 
in  these  papers  have  been  thus  far  properly  discharged,  and  somewhat  liberally  dis- 
charged, m  the  benefit  conferred  upon  the  Moline  Water-Power  Company,  and  that  yoa 
should  not  feel  that  injustice  had  been  done  to  this  company  by  the  United  States. 
The  Government  has  certainly  bound  itself  to  develop  and  maintain  the  water  power. 
What  this  development  and  maintenance  shall  be  is  not  exactly  set  forth,  and  bas 
caused,  and  probably  always  will  cause,  disousssion,  because  only  one  party  to  the 
benefits  to  be  obtained  has  to  expend  the  money  for  them."  Aud  further,  it  is  a  nice 
question  to  decide  to  what  extent  the  development  and  maintenance  shall  go  on,  aD<^ 
whether  the  Government,  which  pays  the  expenses  thereof,  shall  not  be  the  judge  of 
the  manner  and  quality  of  such  development  and  maintenance.  At  any  rate,  the 
action  of  this  Department  is  limited  by  the  appropriations,  and  I  have  no  doubt  that 
full  justice  has  been  done  to  the  interest  of  the  Moline  Water-Power  Company.  The 
necessity  for  further  appropriations  is  apparent,  and  this  bureau  has  estimated  for  the 
next  fiscal  year,  as  follows : 

(Book  of  Estimates,  page  124.) 

"  Improvement  of  the  water-power $60,000. 

*^  Note. — This  estimate  is  for  opening  a  channel  in  the  rock  bed  of  the  river  and 
improving  the  wing-dam,  to  increase  the  amount  of  water  flowing  into  the  water- 
power  pool  during  low  water 
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This  snm,  however,  is  not  snfficient  to  complete  the  work  as  wisdom  and  economy 
smand  that  it  should  be  done,  as  is  shown  in  the  report  transmitted  herewith. 

The  MoHne  Water-Power  Company  feel  aggrieved  becanse  the  quantity  of  water  at 
8  disposal  is  not  sufficient.  It  is  admitted  that  the  passage  to  the  pool  is  obstrncted, 
dd  that  to  give  the  Moline  Water^Power  Company,  and  the  United  States,  the  full 
enefit  of  the  development  already  made,  measures  must  be  taken  to  cause  a  sufficient 
ow  of  water  into  the  pool  to  supply  the  necessary  power.  The  Oovemment  is  bound 
y  its  agreement  (after  taking  possession  of  the  water-power  property)  to  do  this  work, 
nd  in  the  interest  of  the  two  parties  interested,  for  economy,  and  particularly  for  the 
xotection  of  valuable  interests  to  the  United  States,  the  work  should  be  done  now, 
nd  the  entire  amount,  1137,350,  should  be  appropriated. 

Two  methods  are  proposed  for  doing  this  work.  Major  Flagler's  report,  transmitted 
«rewitb,  fully  proves  that  the  proper  way  to  eflfeot  the  object  is  by  carrying  out  the 
•Ian  proposed  in  that  report,  that  it  will  for  the  least  money  satisfy  most  of  the  condi- 
ions  and  give  all  the  water  necessary  for  the  company  and  the  United  States,  and  make 
^revision  for  dredging  out  the  channel,  and  at  all  times  keep  the  work  in  working 
tondition.  This  plan.  No.  2,  is  therefore  approved  and  recommended,  and  the  money 
-^qnired,  $157,350,  should  be  asked  from  Congress  at  the  present  session. 

This  matter  is  r«pectfully  recommended  to  the  honorable  Secretary  of  War  for 
Vvorable  action,  ana  that  it  be  brought  to  the  attention  of  Congress. 
Very  respectfullvi  your  obedient  servant, 

S.  V.  BENfiT, 


The  honorable  The  Secretary  op  War. 


BrigcuHer-Gtnerali  Chi^  of  Ordnance. 


REPORT  OF  MAJOR  D.  W.  FLAGLER. 

Rock  Island  Arsenal,  Ills.,  February  4,  1876. 

Sir  :  Referring  to  my  letter  to  yon,  dated  May  6, 1875,  respecting  the  deposits  at 
the  head  of  the  water-power  pool  at  this  arsenal,  the  difficulty  of  getting  a  sufficient 
supply  of  water  into  the  pool,  complaints  of  the  Moline  Water-Power  Company,  j&c, 
and  to  the  item  of  $60,000  in  my  annual  estimate  for  the  fiscal  year  ending  June  30, 
187Z,  for  prosecuting  the  development  of  the  water-power  by  making  provision  to 
admit  the  necessary  amount  of  water  into  the  pool,  I  have  the  honor  to  submit,  for 
your  information  and  consideration,  the  following  calculations  and  remarks: 

The  following  is  the  amount  of  water  required  for  the  water-power  for  which  a 
water-way  into  the  pool  should  be  provided : 

Provision  should  be  made  to  furnish  to  the  United  States  at  least  2,000  horse-power. 

The  best  plant  of  water-wheels,  pen-stocks,  and  machinery  cannot  utilize  more  than 
78  ner  cent,  of  the  power  of  the  water.  At  low  water  the  head  at  the  dam  is  7  feet. 
T.ifl  would  require  for  thd  use  of  the  arsenal  3,23>  cubic  feet  of  water  per  second, 

2.000X550 

O.TcfX  t52.3  x7"^'^*' 

The  contract  made  with  the  Moline  Water-Power  Company  requires  that  one-third 
as  mnch  more  be  provided  for  the  use  of  that  company.  This  makes  the  total  amount 
required  4,312  cubic  feet  per  second.    I  think  it  best  to  put  this  amount  at  4,400. 

It  is  the  object  of  this  paper  to  determine  the  best  method  of  getting  this  amount 
of  water ;  that  is,  of  getting  it  from  the  river  into  the  pool.  As  explained  in  my  letter 
of  May  6,  1875,  the  water  cannot  get  into  the  pool  now  because,  of  obstructing  rocks 
and  deposits  of  mud  and  sand.  The  removal  of  these  deposits  would  be  very  expen- 
sive, is  nearly  impracticable,  and  would  not  be  effectual  in  producing  much  lasting 
good. 

It  is,  therefore,  necessary  to  provide  some  other  way. 

Whatever  plan  is  adopted,  it  should  possess  as  many  of  the  following  requisites  of 
a  good  plan  as  is  practicable : 

1st.  It  should  be  as  economical  as  may  be. 

2d.  It  should  be  effectual. 

3  I.  It  should  be  such  as  will  prevent  future  deposits  of  sand  and  mud,  or  such  as 
Ik  ill  admit  of  the  easiest  and  most  economical  removal  of  these  deposits,  which,  unless 
prevented,  must  continue  forever. 

4th.  The  development  of  this  part  of  the  water-power  must  be  such  as  not  to  pre- 
-vent  a  future  increase  of  the  water-power,  but  should  be  such  as  to  make  such  an  iu- 
creaf  e  as  easy  and  economical  as  may  be. 

The  future  manufacturing  interests  of  this  community,  and  the  probable  future 
^auts  oi  this  great  aisenal,  make  attention  to  this  last  requisite  important. 

After  cM8cus^ing  the  only  two  plans  of  development  that  are  proposed,  and  making 
calculations  and  estimates  tor  them,  it  will  be  well  to  see  how  far  each  fulfills  the  above 
reqairemeuts. 
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FIRST  PLAN,  OR  THAT  OP   BUILDING  A  LONG   WING-DAM  UP  THE  RIVER. 

You  are  aware  that  the  president  and  memhers  of  the  MoliDe  Water-Power  Comp&ra^ 
have  advocated  the  building  of  a  long  wing-dam  up  the  river.  The  proposed  location 
of  this  dam  is  shown  by  a  red  line  on  the  accompanying  map,  marked  *^A.'' 

It  is  claimed  for  this  plan  that,  by  running  the  head  of  the  dam  into  deep  water,  it 
will  give  so  large  a  cross-section  at  the  he^  of  the  pool  (A  B  on  map)  that  enough 
water  will  always  enter  the  pool,  and  that,  also,  this  dam  will  raise  the  water  ia  the 
pool  nearly  to  the  height  of  the  river  at  the  head  of  the  dam.    The  level  of  the  river 
at  the  proposed  head  of  the  dam  (A  B  on  the  map)  is  1.6  feet  higher  than  at  the  pres- 
ent head  of  the  pool,  (C  D  on  the  map.)    It  is  further  claimed  that  this  increased  heig^bt 
would  carry  the  water  over  the  obstructions  which  are  now  at  the  head  of  the  pooJ,. 
thus  remedying  the  present  evil,  besides  giving  an  increased  head  and  a  large  increase 
of  power  at  the  water-power  dams. 

I  have  been  unwilling  to  adopt  this  plan  until  after  a  thorough  examination  and 
study  of  this  part  of  the  river  could  be  had. 

It  will  be  readily  understood  that  this  plan,  instead  of  making  a  pool  all  the  way 
to  the  head  of  the  propose<l  wing-dam,  would  substantially  make  a  canal  between  tli« 
wing-dam  and  the  Illinois  shore,  down  which  all  the  water  for  the  water-power  woaM 
have  to  be  brought.  This  canal  would  be  more  than  two  miles  long  and  generally 
about  900  feet  wide.  The  water  in  all  this  part  of  the  river  is  shallow.  I  have  beoii 
afraid  from  the  first  that  to  get  enough  water  to  flow  down  this  long  shallow  canal  so 
much  fall  in  the  surface  of  the  water  would  be  required  that  nearl^r  all — all  or  moi*® 
than  all — of  the  increased  head,  viz,  1.6  feet,  wonld  be  consumed  in  this  way ;  that  !<*» 
that  the  slope  of  the  surface  of  the  water  in  the  canal  would  be  greater  than  ontside  in 
the  river.  If  this  were  so,  then  at  low  water  the  wing-dam  would  dam  the  water  cxtit 
of  the  pool ;  the  water  in  the  pool  would  be  lower  than  it  is  now ;  none  of  the  beoe^^ 
claimed  for  the  plan  would  be  gained;  but  great  damage  would  be  done. 

During  the  last  two  years  I  have  given  much  attention  to  this  subject. 

Last  fall  I  finished  complete  soundings  and  measurements  of  all  this  part  of  t-l^^ 
river.    These  soundings  are  numerous  and  accurate,  embracing  in  all  about  Ib^OOO 
soundings.    From  them  I  have  made  cross-sections  of  the  proposed  canal,  200  feet 
apart,  throughout  its  whole  length,  and  from  these  cross-sections  determined  the 
capacity  of  the  canal.    The  canal  at  low  water  would  have  an  average  depth  of  not 
much  more  than  1.2  feet. 

Obstructions  and  the  uneven  bottom  would  produce  eddies  and  oonlractions.  I  have, 
from  a  study  of  the  cross-sections,  determined  as  nearly  as  possible  the  form  of  bottom 
and  sides  of  a  canal  of  equal  capacity  for  Jhw^  but  of  a  uniform  cross-section  at  lo^ 
water,  and  have  calculated  the  flow  in  the  latter.  Of  this  canal  the  area  of  cross-section 
would  be  980  square  feet ;  the  length  of  wet  pei-imeteTf  860  feet,  (approximately ;)  leugUi 
of  canal,  12,500  feet. 

(')  To  discharge  4,400  cubic  feet  per  second  through  this  canal,  the  required  fall  is 
determined  by  calculation  to  be  26^  feet ;  that  is,  it  would  be  impossible. 

(>*)  If  we  suppose  th)9  fall  in  the<«anal  to  be  the  same  that  it  is  in  the  river  outside— 
viz,  1.6 — the  canal  would  discharge  l,001i^%-  cubic  feet  per  second,  representiog  at  the 
upper  dam  907  fis  horses'  power.  To  get  even  this  we  would  still  have  to  clear  a  chan- 
nel through  the  rock  and  mud  at  the  head  of  the  pool. 

(^)  Witn  the  stage  of  water  1  foot  above  low  water,  to  discharge  4,400  cubic  feet  per 
second,  there  would  be  required  a  fall  of  3.598  feet,  leaving  the  water  in  the  pool  still 
nearly  2  feet  lower  than  the  river  outside.  With  this  stage  of  water,  the  wingdam 
would  still  injure  the  water-power,  if  the  maximum  amount  of  water  for  which  the 
water-power  was  built  (4,400  cubic  feet  per  second)  were  required. 
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With  the  ntage  of  water  1.45  feet  above  low  water,  to  discharge  4,400  cubic  feet  per 
econd,  the  required  fall  in  the  canal  would  be  1.6  feet,  the  same  as  in  the  river  outside, 
md  no  damage  would  be  done  by  the  wing-dam.  As  the  river  rises  above  this  stage, 
the  wing.dam,  if  built  high  enough,  would  begin  to  be  beneficial. 

It  is  to  be  remembered,  however,  that  the  supposed  improvement  is  only  desired 
or  needed  at  low  water.  If  the  determined  cross-section  of  the  canal  is  correct,  or 
anywhere  near  correct,  then  the  calculations  prove  positively  that  at  low  water  the 
"wing-dam  would  dam  the  water  out  of  the  pool  and  effectually  destroy  the  water-power. 

«0f  is  this  the  principal  injury  that  the  wing-dam  would  effect.  From  the  instant 
tbat  it  is  completed  the  deposits  in  this  channel  must  commence.  It  is  impossible  that 
the  deposit  should  be  less  than  it  is  now;  and,  even  if  the  canal  were  a  good  one  to 
Tv?**^  with,  sooner  or  later  it  must  be  filled  up,  precisely  as  the  head  of  the  pool  is  now, 
*Ji«ii,  instead  of  having,  as  we  have  now,  the  objectionable  difficulty  of  clearing  out  a 
Channel  2,400  feet  long  through  the  mud  and  rock,  we  should  have  the  increased  diffi- 
culty of  clearing  out  and  keeping  clear  a  similar  channel  12,500  feet,  or  nearly  2^^  miles, 

\f  *  The  expense  of  this  last  undertaking  would  make  it  impracticable, 
^foreover,  the  deposit  must  be  much  greater  than  it  is  now.  We  have  now  the  de- 
P?®\t  only  from  the  still  water  that  comes  into  the  pool.  The  wing-dam  would  give  us 
*^^itional  deposits  from  the  other  water  that  does  not  come  into  the  pool.  It  is  pro- 
Cj**^  to  build  the  wing-dam  to  a  height  of  not  more  than  3  feet  above  low  water.  At 
th?  ^'  stages,  when  the  wat«r  is  most  charged  with  sediment,  the  river  is  to  flow  over 
^^^  dam.  It  will  then  be  like  any  other  obstruction  at  the  bottom  of  the  Mississippi 
jjj^t  causes  a  bar  to  form  above  and  below  it.  The  fillets  of  water  below  the  level  of 
^^.top  of  the  dam  will  have  from  little  to  no  current ;  will  receive  a  portion  of  the 
l^^ment  from  the  running  water  above,  and,  being  too  sluggish  to  carry  it  away,  will 
^J^oait  it.  I  believe  the  deposit  abstracted  from  this  water  which  we  would  not  use, 
^ /^  from  which  we  would  get  no  benefit,  would  be  more  than  we  now  get  from  the 
^Jier  which  comes  into  the  pool  and  which  we  do  use.  v 

^  ^me  plans  are  proposed  for  washing  out  this  deposit.  They  might  mitigate  the  evil, 
^t  that  they  would  succeed  sufficiently  to  keep  the  water-power  in  operation  at  low 

^ter  is,  I  believe,  subject  to  grave  doubt. 

COST. 

^To  build  the  dam  to  the  height  of  3  feet  above  low  water,  of  loose  rock  dumped  in 
Me  river,  (the  cheapest  construction,)  would  require,  according  to  my  estimate,  75,000 
-Dbic  yardjs,  and  cost  $225,000. 

It  has  been  proposed  to  deepen  the  canal  between  the  wing-dam  and  the  shore,  in- 
^tease  its  crossHsection,  and  thus  avoid  the  evil  of  injuring  or  partially  destroying  the 
^ater-power  at  low  water,  as  shown  by  the  calculations  herein,  and  to  use  the  rock 
thus  obtained  for  building  the  wing-dam. 

This  would  be  effectual,  and  is,  on  a  larger  scale,  substantially  the  same  as  the  other 
plan  proposed ;  but  to  do  it,  it  would  be  necessary  to  coffer  and  pump  out  all  of  this 
part  of  the  river.  The  expense  would  be  very  great  and  incompatible  with  the  benefit 
obtained.  The  increased  deposit,  described  on  the  preceding  page,  would  still  obtain, 
[t  is  true  tbat  the  excavation  would  give  a  smooth  channel  which  might  be  dredged, 
tint  instead  of  having  a  lesser  amount  to  dredge  from  a  channel  2,400  feet  long,  there 
nroold  be  a  larger  amount  to  dredge  from  a  channel  12,500  feet  long. 

To  make  this  channel  at  all  valuable,  that  is,  to  deliver  the  required  4,400  cubic  feet 
per  second  and  increase  materially  the  height  of  water  in  the  pool,  would  require  at 
ow  water  that  the  excavation  clear  a  channel  4  feet  deep  and  BOO  feet  wide.  This 
!hannel  would  require  a  fall  of  .53  feet  and  save  1.07  feet  of  head.  Its  cost  wonld 
irobably  exceed  $750,000. 

If  this  plan  of  excavating  is  abandoned  on  account  of  its  cost,  I  should  say  then 
bat  at  low  water  the  wing-dam  would  injnre  the  water-power ;  that  if  provision  is  to 
>e  made  to  bring  into  the  pool  the  required  4,400  cnbic  feet  per  second,  then  the  wing- 
lam  wonld  injure  the  water-power  for  any  stage  of  water  less  than  2^  feet  above  low 
^ater ;  that  in  any  case  it  wonld  multiply  the  difficulty  and  cost  of  keeping  the  water- 
power  in  good  condition ;  that  it  would  benefit  the  water-power  when  the  stage  of  water 
8  3  feet  above  low  water  and  the  benefit  is  not  needed,  because  then  it  can  be  obtained 
>y  other  inexpensive  means ;  that  at  stages  of  water  between  1  and  3  feet  above  low 
irater,  if  the  arsenal  is  using  little  or  no  water  and  the  Koline  Water-Power  Company 
8  osiog  onl^  about  750  horse-power,  then  that  company  wonld  get  material  benefit  from 
;be  plan  in  increased  head,  provided  that  the  United  States  keeps  the  water-power  in 
»rder. 

SECOND  PLAN. 

The  other  plan  proposed  is  to  excavate  a  channel  from  deep  water  near  the  head  of 
he  wing-dam  now  bniltdown  through  the  pool  until  deep  water  is  reached.  (See  MM' 
»n  the  map.)  It  is  proposed  to  make  this  channel  400  feet  wide,  Z\  feet  deep,  about 
,400  feet  long,  and  to  use  a  portion  of  the  rock  obtained  in  extending  the  wing-dam 
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now  bnilt  aboat  500  feet  (shown  on  map)  up  stream  and  out  into  deep  wat'Cr.  3?his 
extension  of  the  wing-dam  would  be  into  deep  water  where  the  current  is  rapid,  «nd 
should  turn  a  part  of  the  current  into  the  pool,  and  would  raise  the  water  a  few  ii^  ^shes 
at  this  place.  I  estimate  this  raise  at  .32  foot,  which  would  give  a  little  more  tha'Kik  3.8 
feet  of  water  in  the  channel  excavated. 

As  haa  been  stated,  there  is  now  a  deposit  of  mud  and  sand  over  all  the  head  of    the 
pool  which  dams  the  water  oat  of  the  pool.    Underlying  this  deposit  is  rough,  uneven 
rock,  coming  sometimes  near  to  the  surface  of  low  water.    A  channel  cannot  be  dr&c^o^ed 
through  it,  because  the  rock  interferes.    To  dredge  out  the  deposit  over  all  the  h&^bd  of 
the  pool  would  be  difficult,  expensive,  and  nearly  impossible,  because  of  the  uaeveo 
rock  bottom.    It  would  not  be  effectual,  because  the  deposit  would  soon  return  in  the 
same  objectionable  form.    The  object  of  the  proposed  channel  through  this  mud  sod 
rock  is  to  furnish,  first,  a  sufficient  water-way  into  the  pool,  and,  second,  an  effectaa/ 
and  economical  method  of  maintaining  the  water-way.    To  determine  the  safficieocjr 
of  this  water-way,  the  calculations  for  flow  through  it  give  the  following  results : 

To  discharge  through  it  the  maximum  amount  to  be  provided  for,  viz,  4,400  cable 
feet  per  second,  would  require  at  low  water  a  fall  of  .59  foot.  To  discharge  the  same 
amount  through  it  with  the  stage  of  water  1  foot  above  low  water  would  require  a  fAlI 
of  .33  foot ;  with  the  stage  of  water  at  2  feet  the  fall  would  be  .16  foot,  or  practical]/ 
nothing.    This  supposes  the  channel  to  be  clear  of  deposits. 

Ordinarily  the  maximum  amount  of  water  would  not  be  required.  A  coDsiderable 
deposit  in  this  channel  might  then  exist  and  the  capacity  of  the  channel  remain  saffi* 
cient.  In  time  of  peace  the  amount  of  water  used  by  the  United  States  will  be  small 
At  such  times,  for  many  years  to  come,  I  suppose  the  combined  consumption  of  boib 
the  arsenal  and  the  Moline  Company  would  not  exceed  1,750  cubic  feet  per  second, 
equivalent  to  1,110  horse-power. 

To  discharge  this  amount  through  the  channel,  having  in  it  a  deposit  2  feet  deep  at 
extreme  low  water,  wonld  require  a  fall  of  .48  foot.  With  the  sta^e  of  water  at  1  foot, 
the  required  fall  would  be  .12  foot.  With  the  stage  of  water  at  2  leet,  the  required  fall 
would  be  .045  foot,  or  practically  nothing. 

Therefore,  in  time  of  war,  or  if  at  any  time  the  arsenal  required  a  large  amonut  of 
power,  the  channel  wonld  have  to  be  kept  clear.  At  other  times  a  considerable  deposit 
could  be  allowed  to  accumulate  and  the  water-way  still  sufficient.  It  would  be  better 
if  the  depth  could  be  increased  to  4  feet ;  but  the  additional  depth  would  cost  about 
$40,000. 

2d.  The  channel  is  also  to  afford  an  effectual  and  economical  method  of  maintaining 
a  water- wAy.  If  the  nse  of  the  dredge  cannot  be  avoided,  then  the  channel  would  per- 
mit that  the  deposit  be  allowed  to  go  on  till  it  is  deep,  and  the  dredge  can  get  a  full 
scoop  and  work  economically.  It  would  confine  the  dredging  to  a  narrow  channel, 
and  give  a  smooth  bottom  to  dredge  over.  Moreover,  I  hope  it  may  prevent  the  necea- 
sity  for  dredging,  or,  at  any  rate,  reduce  very  much  its  amount  and  expense. 

I  have  provided  in  the  lower  dam  four  large  sluice  or  wash  gates,  w^hicb  can  be 
opened  against  any  pressure  of  water.  The  other  gates  can  be  opened  agaiust  the 
pressure  of  low  wat<3r.  By  opening  all  the  gates  not  in  use,  in  both  dams,  a  strong;. 
rapid  current  would  be  drawn  down  through  the  proposed  channel.  Then,  by  stirring 
up  the  mud  and  sand  in  the  channel  by  mechanical  means,  it  is  probable  that  tbe 
deposit  might  be  washed  out  and  its  accumulation  controlled  in  this  way  without  much 
expense.  This  could  be  done  from  Saturday  to  Monday,  when  the  water-power  is  not 
used. 

COST. 

My  estimate  of  the  cost  of  excavating  this  channel  is  as  follow^s : 

600  yards  of  cofier-dam,  at  $7  per  yard $4,200 

1,100  yards  of  mud  coffer,  at  $1  per  yard 1,100 

Pumping  out  water 350 

Excavating  .'iS.OOO  cubic  yards  of  mud  and  sand,  at  30  cents  per  yard 17,400 

Excavating  52,000  cubic  yards  of  rock,  at  $2.50  per  yard 130,  Oa^ 

Removing  coffers 1,300 

Tramways,  scows,  and  other  expenses 3,000 

Ttrtal 157,350 

It  is  proposed  to  apply  to  this  work  whatever  appropriation  Congress  makes  for  this 
object,  and  to  prosecut-e  the  work  as  indicated  as  fast  as  appropriations  for  it  can  be 
obtained.  A  less  amount  than  that  asked  for  could  not  be  applied  so  economically  as 
the  whole  amount. 

I  believe  it  would  be  unwise,  and  not  economical,  for  the  Government,  after  having 
expended  so  much  money  and  built  so  great  a  water-power,  to  leave  it  unfinished.  It 
is  also  clear  that  the  acts  of  Congress  on  this  sobject,  and  the  contracts  made  with  tbe 
Moline  company,  require  that  the  work  shall  be  done. 
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Comparing  this  second  plao  with  the  first  one  proposed,  I  think  it  is  clear — 
Ist.  That  it  is  more  economical  than  the  first  plan,  provided  the  first  plan  be  made 
effective. 

2d.  That  the  second  plan  will  be  effectire  at  low  water,  the  only  time  when  it  is 
speeded,  and  that  at  any  reasonable  cost  the  first  plan  cannot  be  made  safficiently  effect- 
x.ye  to  ffive  at  low  water  the  maximum  amount  of  water  required. 
^  3d.  That  the  second  pi  -n  admits  of  satisfactory  and  economical  methods  of  remoT- 
Sng  the  deposits  that  will  always  occur ;  and  that  the  first  plan  would  increase  these  de- 
;^posita,  and  would  furnish  no  satisfactory  or  economical  method  of  getting  rid  of  them. 
4th.  If  the  first  plan  were  carried  out,  it  seems  to  admit  of  no  future  increase  of  the 
"water-power,  except  by  digging  out,  through  rock,  the  channel  2^  miles  long,  between 
'the  proposed  wing-dam  and  the  Illinois  shore;  a  work  so  expensive  that  I  doubt  if  it 
"would  ever  be  undertaken. 

If  the  second  plan  is  carried  out,  and  at  any  future  time  (50  years  hence)  the  wants 
of  the  arsenal  and  manufacturers  in  this  region  demand  it,  certainly  the  water-power 
can  be  increased,  at  a  reasonable  cost,  by  deepening  the  channel. 

In  the  calculations  for  flow  in  the  channel  between  the  proposed  wing-dam  and  the 
Illinois  shore,  (first  plan.)  the  cross-section  of  available  channel  was  taken,for  low  water, 
at  980  square  feet.  If  this  cross-section  is  correct,  then  the  results  obtained  in  the  cal- 
culations for  flow  are  very  nearly  correct.  It  may  be  claimed  that  this  cross-section  is 
too  small.  Certainly  if  a  larger  cross-section  is  the  true  one,  it  would  give  better  results. 
But,  discarding  all  calculations,  this  much  is  true :  The  discharge  of  the  Mississippi  at 
this  point  at  low  water  has  been  carefully  meaanred  and  calculated,  and  is  not  more 
than  17,000  cubic  feet  per  second.  Not  more  than  one-tenth  of  this  flow  is  in  the  part 
of  the  river  nnder  consideration,  at  extreme  low  water.  To  partition  off  this  part  of 
the  river  from  the  rest  could  not  in  any  way  increase  its  flow.  Leave  the  slope  of  the 
surface  the  same  that  it  is  now,  and  the  discharge  is  1,700  cubic  feet  per  second,  equiv- 
alent to  about  1,100  horse-power. 

The  water  in  the  pool  cannot  be  raised  without  diminishing  the  slope  or  fall  of  the 
channel  above.  To  diminish  this,  means  diminish  the  flow  and  diminish  the  horse- 
power. Building  the  wing-dam  would  then  confine  us  to  1,100  horse-power  as  a  maxi- 
mum. It  would  dam  ns  off  from  getting  any  more,  and  to  get  this  an  opening  would 
have  to  be  cut  down  through  the  rock  and  deposits  now  at  the  head  of  the  pool. 

If,  however,  the  water-power  is  to  be  reduced  to,  say,  1,000  horse-power,  and  be  con- 
fitmcted  for  the  present  needs  of  the  Moline  company  only,  then  the  slope  in  the  chan- 
nel above  can  be  diminished ;  the  surface  of  water  in  the  pool  will  be  raised,  and  the 
small  increase  of  head  at  the  water-power  dam,  so  much  desired,  will  be  gained.  But 
the  deposit  will  at  once  commence,  and,  unless  cleaned  out,  will  sooner  or  Itkter  reduce 
the  power  at  low  water  to  0. 

I  regret  the  length  of  this  paper,  but  the  subject  could  not  be  very  well  explained  in 
less  space.    As  it  is,  much  has  been  left  out  that  is  pertinent  to  the  subject.    The  mat- 
ter could  be  explained  verbally  much  better  while  using  the  maps  and  drawings. 
Very  respectfully,  your  obedient  servant, 

D.  W.  FLAGLER, 
Major  of  Ordnance^  Bvt.  Lieut  Cohy  U,  S,  J.,  Commanding, 

To  the  Chief  of  Ordnance, 

United  States  Army^  Washington, 

'So  appropriation  for  the  work  recomniended  in  the  foregoing  report 
and  the  indorsements  thereon  was  made  by  Congress  before  the  close  of 
its  session  that  year,  and  as  the  matter  was  still  before  Congress,  and 
the  necessity  for  the  work  still  continued  and  was  more  urgent,  in  my 
annual  estimate  for  funds  required  for  the  arsenal  for  the  fiscal  year 
ending  June  30, 1878, 1  made  the  following  remark: 

No  estimate  is  made  for  completing  the  water-power,  and  this  is  left  for  such  action 
as  the  Chief  of  Ordnance  may  deem  best.  I  believe  that  wisdom  and  policy  require 
that  the  work  should  be  done  without  delay.  The  whole  matter  is  discussed  and  the 
estimate  for  the  work  ($157,3.50)  is  given  in  my  communication  to  the  Chief  of  Ord- 
nance, dated  February  4, 1876. 

The  work  can  be  done  more  economically  by  doing  all  of  it  in  one  year,  as  otherwise 
coffer-dams  would  have  to  be  taken  out  and  put  in,  pumping  done,  and  some  other  ex- 
penses incurred  each  time  the  work  is  renewed. 

In  his  annual  report  to  the  Secretary  of  War  for  the  fiscal  year  end- 
ing June  30, 1876,  the  Chief  of  Ordnance,  Brig.  Gen.  S.  V.  Ben6t,  made 
the  following  remarks  and  recommendation  respecting  this  estimate  and 
the  matter  involved : 

23  ORD 
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WATER-POWER  AT  ROCK  ISLAND  ARSENAL. 

On  the  17th  of  Febraary  last  I  had  the  honor  of  submitting  to  the  Hon.  S 
War  my  report  on  the  necessity  for  a  special  appropriation  of  $157,350  for  < 
the  development  of  the  water-powerMnclosing  a  report  thereon  from  the  oo 
officer  of  tne  Rock  Island  arsenal.  These  reports  were  approved  by  the  S< 
War  and  transmitted  to  the  Hoase  of  Representatives  on  the  19th  of  Febr 
This  item  is  included  in  the  estimates  from  this  office  for  the  year  1878,  and 
sity  and  propriety  for  an  appropriation  are  fully  set  forth  in  the  papers  hei 
roitted.  This  appropriation  is  required  to  carry  out  the  agreements  entered  i 
Secretaries  of  War  under  the  joint  resolution  of  Congress  of  March  3, 1867, 
is  no  doubt  that  the  interests  of  private  parties  require  speedy  action  on  1 
the  United  States.  The  work  can  be  done  more  economically  if  the  who 
asked  for  be  appropriated,  and  this  is  earnestly  recommended. 
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APPENDIX  H  a. 

'  Ihe  principal  operations  at  the  Rock  Itland  artenat,  Tlli)wis.for 
the  fiscal  year  ending  June  30,  1877. 


A  roUing-mtll  and  forging-shap  fw  the  armori/. 

i  the  year  the  walls  of  this  shop  have  beeD  coiupleted,  the 
the  iron  roof-l'rame  manufactured  aud  put  up,  a  portion  of  the 
ed-iroD  sheathing  has  beeo  purchased  and  put  on,  a  good  deal 
ig  around  the  buildiug  has  been  done,  and  about  two  thirds  of 
ow-rrames,  window-aaahes,  aud  doors  have  been  manufactured 
ready  to  put  up.  The  irooi  roof-frame  was  manufactured  in  the 
hops.  Its  weight  and  construction  are  the  same  as  that  for  the 
jpa,  except  that  it  is  provided  with  a  wrougbt-iron  hood  or  ven- 
The  vertical  sides  of  the  hood  are  being  covered  with  galvanized 
ich  is  wrought  into  shapes  aud  surmounted  with  a  gatvauized- 
lice,  such  that  the  two  taken  togetlier  constitute  an  arohitecture 
D  that  of  the  main  walls  of  the  building.  The  roof  of  the  hood 
d  with  galvanized  corrugated  iron,' of  the  same  pattern  as  that 
aain  roof.  This  iron  covering  is  substituted  for  the  wooden 
g,  covered  with  slate,  which  is  used  on  the  flnishingshops,  ii^ 
at  a  more  perfect  protection  may  be  provided  against  Are,  to 
is  shop,  ill  its  use  as  a  rolling-mill  and  forgingshop,  will  be 
irly  liable.  Drawings  of  the  hood  and  roof-covering  are  trans- 
erewith,  and  marised  A,  B,  and  C.  This  building  will  be  com- 
I  the  present  Hscal  year  ending  June  30, 1878. 

Shop  G. 

A  fiaisltingshop  for  the  arsenal. 

liop  was  commenced  during  the  fiscal  year.  Ground  was  broken 
ivations  begun  July  3, 137((. 

the  small  appropriation  for  this  building,  (#30,000,)  the  follow- 
i  has  been  done:  The  excavations  for  the  basement  story  and 
court,  comprising  in  all  an  area  of  a  little  more  than  one  and 
acres,  have  beeu  completed.  The  excavations  for  the  founda- 
1,184  runniog  feet  of  the  walls  have  been  made,  and  the  founda- 
t  in ;  and  also  the  excavations  for  the  jutenor  piers  of  the  east 
ve  been  made  and  the  foundations  for  the  piers  put  in.  The 
ubi-r  ol'  interior  pitis  riitiiiiri-l  lor  \\m  lnulding  is  T6,  Founda- 
44  of  these  have  T  "I,  and  also  for  400  feet  of  the 

walls  of  the-bq),^ 

>tal  amonnt  tjjf  Mng  during  the  year 

00  cubic  yi  -as  rock,  and  about 

it  a  tough,  fflculty  was  euconn- 

procurina^  i  foundations  could 

j^dRjtMP  ainder  of  the  founda- 

^^^^B  lis  clay  is  of  the  same 

^^P  i><)rt8  (for  years  ending 
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June  30, 1875,  and  Jane  30, 1876,)  io  describing  tbe  foundations  of  Sho^p 
F.    It  is  very  tx)ugh,  indurated  nearly  to  tbe  bardness  of  slate,  iinperv-^:/. 
ous  to  water,  and  botnogeneous  tbrougbout.    I  bave  not  found  tbe  ho^- 
torn  of  tbe  deposit,  tbougb  I  bave  made  excavations  14  feet  deep  in' it. 
It  furnisbes  good  foundations,  but  it  would  bave  been  more  satisfactory 
if  good  rock  could  bave  been  obtained. 

Before  deciding  to  build  on  tbe  clay,  I  excavated  and  examined  it  to 
a  deptb  of  14  feet  along  tbe  soutb  line  of  tbe  east  wing,  and  also  tested 
it  to  determine  tbe  amount,  if  any,  of  settlement  tbat  migbt  be  antici- 
pated if  walls  were  built  on  it.  Tbese  tests  gave  excellent  results,  and 
tbe  experience  witb  Sbop  F  bas  sbowu  tbat  Aie  foundations  are  good 
and  satisfactory.  Wbere  tbis  material  was  built  on,  it  was  excavated  8 
feet  wide  and  to  a  deptb  of  from  3  to  6  feet,  tbe  deptb  varying  in  order 
tbat  a  good,  level  foundation-bed  migbt  be  obtained,  and  tben  tbis  ex- 
cavation was  tilled,  or  partly  filled,  and  tborougbly  rammed,  witb  a  care- 
fully compounded  concrete.  It  is  believed  tbat  tbis  will  tborougbly 
protect  tbe  foundations  from  any  injurious  action  of  water.  But,  to 
protect  tbe  foundations  still  furtber  in  tbis  respect,  I  bave  packed  the 
excavated  clay  against  tbe  masonry  foundation-walls,  above  tbe  concrete 
walls,  (still  below  tbe  level  of  tbe  basement  floor  of  tbe  sbop,)  and  on 
tbis  bave  buried  loose  rock,  wbicb  furnisbes  an  underground  drainage 
leading  into  tbe  low  grounds  soutb  of  tbe  sbop.  Tbis  drainage  will  also 
l^reserve  tbe  basement  paved  floors  from  moisture. 

Aft^r  excavating  tbe  indurated  clay,  and  before  building  on  it,  I 
made  borings  from  10  to  20  feet,  at  intervals  generally  of  30  feet, 
to  ascertain  tbe  cbaracter  of  tbe  strata  below.  If  rock  was  obtained, 
tbe  excavations  were  continued  and  tbe  foundations  were  laid  in  tbe 
rock.  A  record  of  tbe  borings,  and  of  materials  found  or  strata  passed 
tbrougb,  is  preserved. 

On  tbe  concrete  walls  (8  feet  wide)  described  above,  a  rubble  wall  is 
built,  witb  sufficient  batter  to  reduce  tbe  tbickness  of  tlie  walls  to  4  fe©^ 
9  incbes  under  tbe  footing-stones.    The  footing  stones  are  of  souti^^ 
selected  Joliet  limestone,  12  inches  thick,  4  feet  4  incbes  wide,  and    ^ 
varying  lengths,  not  less  than  4  feet.    Their  surface  is  flusb  with  t^^ 
surface  of  tbe  basement-floor,  and  on  them  is  built  tbe  walls  of  tbe  sb^3»P^ 
3  feet  9  incbes  thick  for  the  basement  story.    Tbe  same  construction 
tbat  described  above  was  pursued  in  building  tbe  foundations  of 
piers.     Wben  they  are  built  in  tbe  indurated  slaty  clay  described  abo 
a  boring  was  tirst  made  in  each,  tben  a  bed  of  concrete  8  feet  squ 
was  put  in  and  a  rubble  masonry  wall  built  on  tbe  concrete,  with  a 
ter  reducing  it  to  4  feet  9  inches  square  under  the  footing-stones, 
latter  are  4  feet  4  incbes  square,  and  on  them  tbe  piers  will  be  built. 

The  maximum  weigbt  tbat  would  be  placed  on  tbese  piers,  if  all 
floors  of  the  building  were  loaded  to  their  full  strength,  is  125  tons, 
tons  per  square  foot  of  foundation  area.    It  is  not  probable  tbat  t 
will  ever  be  loaded  witb  twotbirds  of  tbe  above  weigbt. 

In  tbe  t^sts  of  tbe  clay  it  was  loaded  with  9  tons  per  square  footi^  ^^ 
three  difierent  places,  and,  at  tbe  expiration  of  56  bours,  no  sensL  "'® 
settling  could  be  observed. 

Drawings  marked  "D'^and  *'E,'^  transmitted  herewith,  give  tbe det^^^''* 
of  constructiouof  the  foundation- walls,  and  also  the  strata  passed  throc.^^^" 
in  making  excavations. 

A  considerable  saying  in  cost  of  excavation  for  foundations  ^^^ 
eftected  on  this  building  over  tbat  incurred  for  tbe  same  work  on  '^^^ 
other  shops. 

Instead  of  sboveling  up  tbe  material  from  stage  to  stage,  as  bas  b^^ 
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^one  heretofore,  the  derrick-traoks  were  laid  and  the  crane-derricks  set 
up,  which  will  be  ased  hereafter  in  buildio^  the  basement-walls,  and 
vjth  these,  nsin^  horse-power,  the  material  was  hoisted  out  of  the  deep 
excavations  with  dnmpbnckets  and  damped  on  wagons;  two  backet 
fuls  making  one  wagon-load.  I  estimated  the  saving  of  cost  in  remov- 
ing material  effected  by  this  arrangement  to  be  not  less  than  50  per 
cent.  The  derricks  also  furnished  an  economical  means  of  putting  the 
concrete  and  masonry  walls  in  the  deep  excavations. 

All  the  footing  stones  reqaired  for  the  building  were  purchased  during 
the  year,  and  were  set  as  far  as  the  foundations  were  completed ;  330-^^0% 
cabic  yards  of  dimensiotistone  were  also  purchased,  and  a  portion  ot  it 
cat,  and  the  area  wall  along  the  north  front  of  the  building  was  built. 

CARE  AND  PRESERVATION  OF  BUILDINGS,  IMPROVEMENT  OF  GROUNDS, 

ROADS,  ETC. 

Tiie  work  which  has  been  done  under  this  head  during  the  3  ear  is 
principally  the  following:  Kepairs  and  painting  of  permanent  buildings 
and  repairs  of  roads;  repairs  of  water-power  urates,  and  some  small  re- 
pairs of  water-power;  prosecution  of  coustrnction  of  avenues,  gutters, 
and  laying  stone  walks;  the  grading  of  the  grounds  along  the  site  of 
the  old  railroad-track  across  the  island ;  the  construction  of  a  gun-yar;!, 
and  the  planting  of  trees. 

The  principal  work  done  on  avenues  and  streets  was  on  Main  avenue. 
A  portion  of  this  avenue  has  been  graveled,  and  trees  planted  along 
nearly  a  half  mile  of  it;  a  considerable  amount  of  work  has  been  done 
in  j[^radiag,  dressing  with  loam,  and  sodding  the  slopes  of  the  cuts  and 
embankments  along  its  sides;  a  paved  stone  gutter  one  mile  long  has 
been  built  along  the  entire  north  side  of  the  avenue,  from  West  avenne 
to  the  entrance  gates,  and  thence  along  the  east  side  of  Kock  Island 
avenue  to  Rock  Island  wagon-bridge  causeway,  (see  map  transmitted 
herewith,)  also  5,200  linear  feet  of  Hag-stone  walk;  4  feet  wide,  has  been 
laid  along  this  avenue  and  Bock  Island  avenue.    This,  with  about  900 
feet  built  in  the  preceding  year,  makes  a  complete  stone  walk  along 
iklain  avenue  from  West  avenue  to  the  entrance  to  the  bridge  to  Daven- 
port, and  from  the  intersection  of  Kock  Island  avenue  with  Main  avenne 
Xo  the  causeway  of  the  Eock  Island  wagon-bridge. 

Along  the  site  of  the  old  Chicago,  Bock  Island  and  Pacific  Bailroad 
t>rack,  south  of  Main  avenue,  was  some  uneven  ground,  consisting  of 
the  embankments  of  two  old  disused  railroad-switches;  some  disused 
xoads,  remnants  of  the  embankment  of  the  old  Chicago,  Bock  Island  and 
ZPacitic  Kailroad;  pits  containing  standing  water,  from  which  the  earth 
I'or  the  embankments  had  been  taken,  and  mounds  of  material  taken  from 
the  river  by  the  railroad  company  in  removing  their  embankment.    The 
\*'hole  place  was  overgrown  with  weeds  and  underbrush  ;  was  very  un- 
sightly and  unhealthy.    These  embankments  have  been  removed,  the 
pits  and  swamps  and  some  old  quarries  tilled  up;  the  surface  dressed 
with  loam  and  prepared  for  grass,  and  some  roads  and  drives  laid  out 
through  it.     In  grading  this  ground  5,155  cubic  yards  of  earth  was 
moved. 

Prior  to  the  last  fiscal  year  no  permanent  gun-skidding  had  been  built 
at  this  arsenal.  The  411  field  and  siege  guns  on  baud  were  on  wooden 
skidding  which  had  rotted,  and  the  receipt  of  955  more  guns  from  the 
Saint  Louis  arsenal  last  winter  made  it  necessary  that  gun-skidding 
should  be  provided. 

A  site  for  a  gun-yard  was  selected  near  the  center  of  the  island,  imd 
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an  area  of  202  feet  by  175  feet  cleared  away  evenly,  graded  and  sodded. 
On  this  have  been  constracted  nine  lines  of  permanent  gun-skidding, 
each  200  feet  long.  The  rails  are  6^  inches  cast-iron  deck-beams  rest- 
ing on  cut-stone  piers.    The  rails  were  cast  in  the  arsenal  foundry. 

Detail  drawings  and  descriptions  with  details  of  cost  of  this  skidding 
were  sent  to  the  Ordnance  Office  with  my  letter  of  December  22,  1876, 
and  I  respectfully  ask  that  the  drawing  may  be  filed  with  this  report. 

Rows  of  trees  were  planted  aroun<l  the  gun-yard,  a  permanent  shot- 
bed,  to  extend  around  the  entire  yard,  was  nearly  completed  during  the 
year,  and  a  chain  fence  to  in61o8e  it  was  commenced.  When  completed 
the  gunyard  will  add  much  to  the  appearance  of  the  grounds,  and  the 
skidding  that  has  been  constructed  will  probably  supply  all  the  future 
wants  of  the  arsenal  in  this  respect.  A  drawing  of  the  gun-yard, 
marked  F,  is  transmitted  herewith. 

The  total  number  of  shade-trees  planted  during  the  year  is  830. 
These  were  nearly  all  planted  along  Main  avenue  and  about  the  shops. 

ROCK  ISLAND  BRIDGE. 

The  difficulties  encountered  during  the  year  in  maintaining  proper 
order  and  government  on  the  bridges  in  connection  with  their  use  by 
the  public  have  been  similar  to  those  reported  in  previous  annual 
reports. 

The  Davenport  and  Northwestern  Kailroad  Company  have  laid  their 
track  and  are  now  running  trains  across  the  Davenport  approach  to  the 
bridge.  The  papers  giving  an  account  of  this  case  were  sent  to  the 
Ordnance  Office  October  26,  1876. 

Following  is  an  abstract  of  the  records  kept  at  the  bridge  during  the 
year : 

Passing  north. 

Engines  with  trains 3,  778 

Engines  without  trains 126 


Total  engines 3, 904 

Passenger-cars 5, 415 

Freight-cars 62, 120 

Foot-passengers 189, 476 

Teams 126, 031 

Steamboats 896 

Barges 271 

Passing  south. 

Engines  with  trains .• 3, 662 

Engines  without  trains - .       237 

Total  engines 3, 899 

Passenger-cars 5,  433 

Freight-cars 61,  765 

Foot  passengers 192, 931 

Teams 126,516 

Steamboats ...  884 

Barges .... 255 

Rafts 551 
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MOLINE  BRIDGE. 

The  Moline  bridge  has  been  thoroughly  painted  with  two  coats  of 
lead  paint  during  the  year. 

ORDNANCE  AND   ORDNANCE  STORES. 

The  receipt  of  the  large  amount  of  stores  shipped  from  the  Saint 
Loais  arsenal  to  this  arsenal,  all  of  which  has  been  thoroughly  over- 
hauled, assorted,  and  stored,  and  the  unusually  large  issues' to  the  Army, 
•caused  by  Indian  troubles  involving  a  great  deal  of  cleaning  and  repair- 
ing to  make  stores  fit  for  issue,  has  involved  a  large  amount  of  work 
under  the  above  head. 

Respectfully  submitted. 

D.  W.  FLAGLER, 
Major  of  Ordnance^  Bvf.  Lieut.  CoLj  U,  8.  A.j  Commanding. 

Rock  Island  Arsenal,  Illinois, 

August  4,  1877. 
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APPENDIX  L 

J^EPORTS  ON  METCALFE'S  INTERNAL-PRESSURE  GAUGE,  THE  BENTON 
DYNAMOMETER,  DENSIMETERS,  AND  THE  FABRICATION  OF  COILED 
WROUGHT-IRON  TUBES  FOR  HEAVY  GUNS. 

A. — Int&mal-preasure  gauge. 

National  Armory^ 
Springfieldj  Maas.j  December  1, 1873. 

SiB:  lu  accordaDce  with  yoar  instraetionsy  I  have  the  honor  to  make 
^be  foUowiog  report: 

-A.boat  two  years  ago  it  occarred  to  me  that  the  Eodman  internal- 
P^^ssure  gauge  might  be  improved  by  redacing  its  size  without  corre- 
^Poudiugly  diminishing  the  extent  of  its  impression.  I  was  partly  led 
[^  ^Httempt  this  reduction  by  the  opinion  expressed  by  Oeneral  Rodman 
r'^icie  Experiments  on  Metal  for  Gannon  and  Gannon  Powder,  pp.  299  and 
f5^>  that  the  presence  of  his  instrument  interfered  with  the  inflamma- 
tion of  the  charge,  and  that  therefore  it  should  be  as  small  as  might  be 
^oinpatible  with  its  practical  use. 

lu  this  connection  the  remark  of  Professor  Bartlett,  in  his  pamphlet 
^  strains  on  rifle-guns,  p.  31,  occurred  to  me,  viz:  That  the  form  of  the 
^^odman  cutter  seemed  objectionable,  and  that  it  would  be  better  to  use 
^  conical  point,  and  measure  the  surface-diameter  of  its  penetration  by 
^  Filar  micrometer  of  high  magnifying  power.    I  thought  that,  by  de- 
mising some  plan  of  readily  measuring  the  penetration  of  this  conical 
point,  the  compactness  of  the  one  plan  might  be  combined  with  the  sim- 
plicity of  the  other. 

A  system  of  equidistant  concentric  rings  on  the  cone  would  afford  a 
means  of  determining  its  penetration  within  limits,  and,  by  joining  these 
rings  in  a  continuous  spiral,  the  helical  arc  would  indicate  the  depth  of 
the  impression  with  a  delicacy  unattainable  by  any  instrumental  meas- 
arement. 

To  eflect  this,  the  first  instrument  attempted  was  terminated  in  a  cone 
C.Od  long,  on  which  was  worked  a  shallow  helical  groove^  divided  radi- 
ally into  eighths  by  shallow  grooves,  as  shown  in  Fig.  5.  The  bousing 
nsed  in  the  gun  open,  and  with  cap  for  use  in  very  high  pressures^  is 
shown  in  Figs.  1,  2,  3,  4,  6. 

The  copper  disk  was  made  from  wire  oi  the  same  diameter  as  the  pis- 
ton, (viz,  0^^357,  giving  an  area  of  cross-section  0.1  square  inch,)  cut  up 
in  a  8crew-lathe  to  a  uniform  thickness  of  (yM5.  This  gave  (K'.07  to 
spare  after  the  maximum  penetration  of  the  cone. 

The  trials  under  the  press  with  this  instrument,  in  order^to  determine 
a  table  of  pressures,  were  made  in  a  hand-vise,  (Fig.  7.) 

This  was  necessary,  since  a  high  pressure  in  the  testing  machine  had 
split  open  one  of  the  housings  by  the  expansion  of  the  copper  disk  when 
the  cutter  descended  into  it. 

By  the  removal  of  the  bottom  screw  of  this  vise  the  copper  could  be 
removed  by  the  extractor-screw,  which  formed  part  of  the  compound 
implement,  (Fig.  8.) 

The  other  hole  in  the  vise  is  a  socket  for  the  housing,  in  which  it  was 
held  by  the  set-screw  while  removing  the  disk  and  cutter  by  the  means 
above  described. 
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Successive  trials  with  this  instrament  developed  the  following  objec* 
tioDS : 

1.  The  copper  wire  was  full  of  striae  formed  in  drawing  it,  althoagh 
this  was  done  with  great  care.  It  will  be  readily  seen  how  the  occur- 
rence of  these  striae  in  certain  places  might  afi'ect  the  resulting  cat  by 
increasing  or  diminishing  the  facility  of  flow  of  the  neighboring  parti- 
cles of  the  copper. 

2.  It  was  hard  to  bore  and  harden  so  long  and  small  a  hole  and  have 
it  true. 

3.  The  surroundings  of  the  copper,  while  receiving  the  impression  in 
the  testing  machine,  were  not  precisely  the  same  as  in  the  gun. 

4.  It  was  difficult  to  remove  the  cutter  when  imbedded  in  the  copper 
without  breaking  off  its  teeth.  A  somewhat  inconvenient  arrangement, 
such  as  that  attached  to  the  vise,  being  required  for  this  purpose. 

5.  The  extraction  of  the  coppers  was  a  tedious  operation,  8ince  they 
had  to  be  slowly  screwed  up  the  entire  length  of  the  bore,  renderiug  it 
subject  to  wear. 

6.  The  housing  was  so  small  that  it  was  sometimes  hard  to  find  when 
thrown  from  the  gun  in  firing. 

7.  The  expansion  of  the  gas  check  against  the  walls  of  the  bore  cansed 
a  certain  amount  of  friction,  which  could  neither  be  overcome  nor  di- 
rectly measured  in  its  influence  upon  the  cut. 

HOUSINa  AND  CUTTER. 

After  various  trials,  a  housing  and  cutter  were  devised  as  follows: 
(Fig.  9.)  The  length  of  the  piston  is  increased  to  give  a  greater  longitu- 
dinal bearing,  and  thus  neutralize  the  canting  effect  due  to  the  eccen- 
tricity of  the  area  ef  pressure  on  the  copper.  The  radial  division  lines 
are  omitted,  as  they  were  found  sources  of  weakness,  serving  to  determine 
almost  every  fracture  which  occurred. 

The  housing  is  also  correspondingly  enlarged.  The  piston  is  grooved 
circumferentially  in  several  places,  so  as  to  avoid  the  use  of  the  copper 
gas  check. 

The  grooves  serve  to  break  the  force  of  the  gas  in  its  efforts  to  pene- 
trate into  the  housing,  so  that  by  the  time  it  has  filtered  through  the 
comparatively  tight  joints,  formed  by  two  or  three  of  the  upper  lands 
and  the  surface  of  the  bore,  and  has  filled  the  grooves  included  between 
them,  the  ball  has  left  the  gun  and  the  force  of  the  explosion  is  spent. 
Such,  at  least,  is  the  theory  of  the  device  derived  from  its  application 
to  air-pumps.  In  none  of  the  cases  under  my  observation  has  it  failed 
to  work  satisfactorily,  even  under  indicated  pressures  as  high  as  33,000 
pounds  per  square  inch.  I  have  placed  between  two  pistons  so  grooved 
fragments  of  white  jeweler's  cotton,  and  have  recovered  them  from  the 
gun  untinged  by  the  slightest  soil.  The  pressure  had  compacted  the 
cotton  to  the  consistency  of  pasteboard. 

The  projecting  head  of  the  piston  in  this  arrangement,  which  the 
omission  of  the  copper  gas  check  allows,  affords  a  ready  means  of  ex- 
tracting it  Itom  its  cut  in  the  copper,  by  means  of  a  transverse  wire 
inserted  through  a  proper  hole  and  lifted  by  a  claw  tool.  The  cop|>er  is 
contained  in  a  separate  piece,  (the  chamber  section,)  which  can  be  easily 
made,  and  with  great  accuracy.  The  strength  of  this  chamber,  when 
reinforced  by  the  body  screwed  on  outside,  permits  the  use  of  the  hous- 
ing under  the  press  without  danger  of  its  bursting.  The  copper  is  there- 
fore held  in  the  press  exactly  as  it  is  to  be  held  in  the  gun.  The  breech 
screw  closes  the  hole  left  lor  the  extractor  screw,  and  is  terminated  at 
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>er  end  by  a  blank  tenon,  so  as  to  relieve  the  upper  thread  from 
3ssure  of  the  copper. 

copper  disks  are  made  from  sheet-metal,  manufactured  expressly 
purpose  from  pure  Lake  Superior  copper.  It  is  rolled  to  the  ex- 
ckness  of  (^'.165,  and  is  then  cut  into  strips  of  a  convenient  size 
ting  a  double  row  of  disks.  These  disks  are  punched  a  little  large; 
ched  or  trimmed  to  remove  the  rough  edge  lefc  by  the  first  opera- 
wedged  to  the  exact  size  wanted  in  a  double-acting  swedge  under 
powerful  press;  2d  annealed  and  pickled  just  enough  to  remove 
»le  left  by  annealing.  The  coppers  are  then  put  through  the 
)  for  the  last  operation.  This  assures  an  equal  diameter,  and  does 
rden  the  copper  appreciably. 

contour  of  the  body  of  the  housing  and  similar  parts  of  this 
1  are  made  hexagonal,  so  as  to  afford  a  good  hold  to  the  assem- 
Trenches.  Between  the  body  and  chamber  section,  and  this  part 
e  breech  screw,  there  are  copper  washers  imbedded  between  cou- 
;  grooves  and  lands  in  the  opposite  surfaces  when  the  correspond- 
rts  are  screwed  into  place. 

as  with  an  apparatus  essentially  like  that  above  described  that  I 
,  under  direction  of  the  Chief  of  Ordnance,  Fort  Monroe  arsenal 
(ust,  1872.  The  cutter  on  this  occasion  was  designed  more  with 
to  the  attainment  of  a  very  long  cut  for  a  given  indentation  than 
facility  with  which  this  cut  could  be  made.  The  washers  above 
•ned  were  made  of  rubber  instead  of  copper.  It  was  tried  in  a  3^' 
ith  one  pound  mortar  powder  and  a  12pound  Eureka  shot,  an 
il  Bodman  gauge  and  an  internal  spiral  gauge  being  together  in 
*e.  The  Bodman  gauge  indicated  pressures  of  about  70,000  pounds 
lare  inch,  while  the  spiral  gauge  only  ran  up  to  about  15,000  or 
pounds. 

)Ction8  upon  these  experiments,  which  indicated  a  pressure  by  the 
gauge  much  less  than  that  recorded  by  the  Bodman,  taking  for 
d  the  correctness  of  the  Bodman  gauge,  made  me  think  that  the 
)  with  mine  was  due  to  the  form  of  its  spiral;  that  its  cutting 
were  so  close  together  that  the  bottom  of  the  groove  between 
ame  in  contact  with  the  copper  very  soon  after  the  corresponding 
tiad  entered  it. 

>nsequence  of  this  the  piston  had  to  swedge  its  way  bodily  down- 
through  the  copper,  causing  a  considerable  interstitial  tiow  of  its 
es.  Owing  to  the  imperfect  ductility  of  the  copper,  this  intersti- 
w  takes  a  certain  time,  for  which  the  shortest  possible  exposure 
a  press  would  be  amply  sufficient,  but  for  which  the  longest  pos- 
tay  in  the  gun  under  the  influence  of  the  explosion  is  inadequate, 
appears  in  confirmation  of  General  Bodman's  opinion,  {vide  p. 
speriments,)  when  he  says  that  one  of  the  reasons  why  guns  do 
rst  under  some  of  the  pressures  to  which  they  are  subjected,  is 
ily  becaase  they  have  not  time  to  do  so  before  the  bursting  pres- 
relieved. 

CHANGES  IN  HOUSING  AND  CUTTERS. 

I  after  these  experiments,  being  directed  to  prepare  a  pressure 
to  be  placed  in  a  hole  1"  in  diameter  in  the  prolongation  of  the 
the  bore  of  a  4 J"  siege-guu,  (Fig.  11,)  I  determined  to  make  the 
I  edges  only  just  sufficiently  convergent  to  meet  at  the  base  of  the 
1  which  they  were  formed,  due  regard  being  had  to  their  strength, 
ould  diminish  the  awedging  effect  before  noticed,  and  facilitate 
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their  entrance  into  the  copper.  It  wns  found  that  a  No.  15  thread  al- 
lowed  the  groove  to  be  of  the  depth  required,  and  still  left  the  edge 
strong  enough  to  meet  considerable  pressure  when  its  cross-section  was 
regulated  to  resist  by  its  bracing  form  the  outward  pushing  of  the  cop« 
per.  This  thread  was  accordingly  adopted  for  cutters,  which  are  of 
uniform  diameter  thronghoat.* 

For  the  special  purpose  for  which  they  were  designed  the  housings 
were  tnodified  as  shown  herewith. 

The  rearmost  piece  of  the  housing  has  a  dovetail-cut  made  in  it  to 
receive  a  correspondingly-shaped  tenon  on  the  forward  end  of  bolt  B» 
Fig.  11. 

On  the  rear  end  of  this  bolt  a  plus  screw  thread  is  cut.  The  breech 
of  the  gun  being  bored  out  to  the  proper  depth  from  the  rear,  and  coan- 
ter- bored  and  tapped,  the  housing  is  to  be  slipped  on  to  the  tenon  of  the 
bolt.  This  is  then  inserted  and  screwed  home  by  means  of  the  handle 
in  rear.  When  in  position  the  face  of  the  housing  lies  about  1  inch  from 
the  bottom  of  the  bore  of  the  gun.  A  copper  washer  between  the  face  of 
the  housing  and  the  bottom  of  the  counter-bore  prevents  the  escape  of  gas. 
Similar  washers  in  the  housing  replace  the  robber  ones  before  used. 
This  housing  is  also  available  as  an  internal-pressure  gauge.  The  dove- 
tail in  the  breech-screw  in  this  case  holds  a  clamp  (Fig.  12)  intended  to 
prevent  the  loss  of  the  plunger,  which,  without  this  precaution,  is  some- 
times jarred  out  in  the  discharge.  A  wire  placed  as  showu  (Fig.  23) 
had  proved  insufficient  for  the  purpose. 

This  is  the  instrument  used  in  the  competitive  experiments,  an  ac- 
count of  which  is  given  herewith. 

When  the  gun  is  fitted  with  the  usual  external  Rodman  honsingSt 
this  gauge  may  be  used  with  it  by  placing  on  the  outer  extremity  of  the 
Hodman  piston  a  shallow  cup  to  hold  it,  and  by  bringing  down  the 
bearing  sciew  upon  the  end  of  the  small  piston,  as  shown  herewith,  (Fig* 
13.)  This  arrangement  allows  it  to  be  substituted  for  the  Bodman  cat}* 
ter,  in  comparative  experiments,  in  exactly  the  same  position  as  the  lat- 
ter. A  variation  of  this  plan  was  tried  in  whieh  the  spiral  cutter  and 
the  copper  were  slipped  into  the  bore  of  the  Rodman  housing.  It  was 
tried  singly  and  in  combination  with  the  Rodman  cutter,  but  in  ueither 
case  was  found  to  work  well. 

The  large  pressure-gauge  prepared  for  Fort  Monroe  arsenal  is  esseo- 
tially  on  the  same  plan  as  that  last  described. 

In  order  to  increase  the  size  of  the  copper  without  correspondingly 
augmenting  the  area  exposed  to  the  blast,  the  piston  is  made  in  the 
form  shown  in  Fig.  14.  The  size  of  the  portion  in  which  the  spiral  is 
cut  not  being  limited,  as  in  the  former  case,  the  thread  can  be  much 
coarser,  and,  on  account  of  its  greater  strength,  can  be  divided  radially 
into  tenths. 

THE  PROTRACTOR. 

In  the  first  plungers  made  the  spiral  was  divided  into  eighths  by 
notches  cut  with  an  index  milling-machine.  As  the  cutter  descended 
into  the  copper  these  notches  left  corresponding  ribs  in  the  spiral  cut, 
by  counting  which  its  extent  could  be  estimated.  It  was  fouud  in  prac- 
tice that  these  notches  would  afford  initial  points  for  fractures  to  occur, 
and  their  use  was  discontinued  except  for  the  very  large  gauges  made 
for  Fort  Monroe. 

To  provide  a  more  exact  means  for  measuring  this  cut  the  protractor 

*Tbe  extreme  length  of  this  thread  is  l'M5,  equal  to  that  of  a  Rodniau  cutt«r  of 
ordinary  size. 
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was  designed.  It  consists  of  the  circular  brass  plate  A,  the  edge  of 
which  is  divided  into  degrees  of  circular  arc,  and  in  the  center  of  which 
is  a  bole  just  large  enough  to  receive  the  copper  disk.  There  is  also  the 
diametrical  arm  JB,  so  formed  as  to  embrace  the  edge  of  the  plate  freely 
by  means  of  an  undercut  lip  at  each  end.  Beneath  the  hole  in  the 
plate  is  a  button  to  keep  the  disk  from  falling  out. 

To  use  the  protractor  the  arm  is  set  at  0^,  the  disk  is  then  set  by 
baud  from  beneath  the  plate,  so  that  the  large  end  of  the  cut  shall  be 
JQSt  concealed  beneath  the  edge  of  the  arm.  The  arm  is  then  swung  to 
the  other  end  of  the  cut  and  the  reading  taken. 

DESCRIPTION  OF  THE  CUTTERS  USED  IN  THE  SPIRAL  PRESSURE-GAUGE. 

No.  1.  A  No.  26  thread  on  a  cone  0".08  long,  diameter  =  0^357.  The 
edge  of  the  cutter  notched  radially  into  eighths;  length  of  total  edge  = 

No.  2.  A  No.  15  thread  on  a  cone,  as  in  No.  1,  the  edge  notched  in 
tenths;  broke  at  4,500  pounds  pressure. 
No.  3.  Like  No.  2 ;  broke  at  5,000  pounds,  thrice  repeated. 
No.  4.  Same  as  No.  2;  broke  at  5,000  pounds. 

No.  5.  Same  as  No.  2,  but  without  notches ;  dependence  being  had  on 
the  protractor  for  measuring  the  extent  of  the  cut.    Lost.* 

It  was  fonnd  that  the  little  notches  cut  in  the  edges  of  the  spiral 
served,  however  slight  they  might  be,  to  determine  points  for  the  frac- 
^  tare  whenever  it  occurred.    They  were  consequently  left  out  in  all  the 
small  cutters  after  No.  4. 

No.  6.  A  No.  6  thread  on  the  same  cone  heretofore  used — no  notches, 
^his  was  designed  to  give  one  turn  only  in  the  size  of  the  piston,  and 
tliQg  to  avoid  the  swaging  of  the  copper  between  the  concentric  spirals. 
No.  7.  Same  as  No.  6,  except,  having  been  made  from  a  smaller  forg- 
ing, the  scroll  was  not  as  perfect  as  in  No.  6. 

Nos.  8  and  10,  (Fig.  18.)  No.  10  thread  on  a  cone  0".l  long  and  0".75 
diameter.  These  cutters  were  so  large  that  it  was  thought  they  would 
stand  notching;  they  were  consequently  marked  off  iu  tenths.t 

Nos.  9  and  11,  (Fig.  19.)  6,S  thread.  Other  particulars  as  in  Nos. 
Sand  10.  No.  11  was  left  large  before  hardening.  No.  9  broke,  as  did 
No.  8,  both  being  made  at  the  same  time. 

Nos.  12  and  13.  No.  15  thread.  Gone,  &c.,  as  in  No.  5.  These  were 
made  from  ** Crescent"  special  steel.    (Ely  &  Williams,  Philadelphia.) 

In  the  course  of  my  experiments  I  have  also  used  the  Eodman  exter- 
nal and  internal  housings,  as  described  in  Oeneral  Hodman's  report 
above  referred  to ;  also,  an  external  housing  on  his  plan  for  use  with 
the  musket-barrel,  (Fig.  21,)  and  a  crusher- gauge  on  the  English  plan, 
(Fig.  22,)  kindly  lent  me  by  Colonel  Laidley,  Ordnance  Department. 
The  Rodman  external  housing  for  the  musket  (Fig.  11)  is  screwed  on 
a  0^^50  caliber  musket-barrel,  in  which  a  rim-fire  cartridge  with  a  per- 
forated head  can  be  exploded  by  a  firing-pin  passing  obliquely  through 
the  housing. 

*  Noe.  2, 3, 4f  5,  were  cut  with  a  tool  makiDg  tbe  outside  surface  of  the  edge  more  or  less 
straight,  as  shown  in  the  somewhat  exaggerated  sketch  herewith,  (Fig.  15.)  The  tend- 
ency  of.  this  form  was  to  allow  the  flow  of  copper  to  force  the  teeth  outward  under 
heavy  pressures,  and  thus  to  break  them  off,  (Fig.  16.)  In  subsequent  cutters  this  has 
been  corrected  by  making  the  teeth  of  the  chasiog-tool  more  bracing  on  the  outside, 
(Fig.  17.) 

t  No.  8  having  been  hardened  at  about  the  finished  s'ze,  a  piece  chipped  off  from  one 
of  the  outer  spirals;  not  enough,  however,  to  impair  its  et!ioienoy  for  ordinary  work. 
No.  10  was  left  large  before  hardening. 
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THE  CRUSHER-aAUaE— Fig.   22, 

This  consists  of  a  gascheck,  A  ;  a  plauger,  B  ;  an  annealed  copper 
cylinder,  C ;  the  body  D ;  the  bottom  screw  E,  between  which  and  the 
body  is  a  copper  washer,  F.  The  copper  cylinder  is  kept  central  by 
being  loosely  wrapped  with  a  soft  string  of  some  kind,  such  as  the  rav- 
eling of  flannel,  &e. 

The  body  is  notched,  as  represented,  for  a  crutch- wrench.  This  gauge 
may  be  used  externally  in  the  manner  described  for  the  spiral  gauge. 
(See  page  415.) 

EXPERIMENTS. 

The  following  firings  were  executed  for  the  sake  of  comparing  the 
three  systems  under  conditions  as  nearly  alike  as  possible.  For  this 
purpose  a  S"  rifle  was  used,  that  being  the  only  disposable  gun  at  this 
post.  This  gun  wa^  tapped  to  receive  two  external  housings,  in  the 
same  plane  of  cross-section  through  the  seat  of  the  charge.  The  charge 
was  uniformly  1  pound  Hazard's  moi tar-powder,  with  a  cast-iron  slug 
having  an  ogival  point,  and  weighing  from  10  pounds  to  10^  pounds. 
The  windage  was  -^  the  caliber,  or  =  0".075. 

For  convenience  of  reference,  where  so  many  cutters  were  used,  they 
are  referred  to  as  follows : 

NOMENCLATURE. 

Rodman. 

Externally — regular  Ciin non-cutter  with  disks  madeat  Springfield.  A 

musket-cutter,  with  same  disks  as  A B 

Fort  Monroe  cutter  belonging  to  internal-pressure 
gauge  from  that  post,  with  the  copper  disks  be- 
longing to  it C 

Internally — Same,  with  its  own  disks ..  D 

Spiral. 

Externally — cutter  No.  4  in  housing  No.  1 E 

cutter  No.  5  in  housing  No.  2 F 

cutter  No.  6  in  housing  No.  2 G 

Internally —  cutter  No.  10,  (large) H 

cutter  No.  11,  (large) I 

cutter  No.  4  in  housing  No.  1 J 

cutter  No.  5  in  housing  No.  2 . . .  * K 

cutter  No.  6  in  housing  No.  1  or  No.  2 ^ 

Crmlier. 

Externally M 

Internally N 

Although  the  following  programme  could  not  be  fully  carried  oot,  it 
is  still  inserted,  as  it  gives  a  general  idea  of  the  object  of  the  experi- 
ments : 

PROGRAMME. 

I. 


9 

o 
d 

"A 


1 

2 
3 


Ganges.  Komarks. 


A,  B,  D,  N.     CompariDg  the  three  Kodmans  with  each  other,  introducing  the  crasher  as  a  con- 
Same.         I      necting  link  with  the  next  experiment 
Same. 
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II. 


5 
6 


E,  F,  H,  N. 
Same. 
Same. 


As  Id  I,  sabstitatiog  the  Hpiral  gaagea  for  the  Rodman. 


in. 


7 
8 
9 


A,  E,  H,  K,  K. 
Same. 
Same. 


Comparing  the  two  varieties  of  internal  spiral  gaages  with  each  other,  with  the- 
extemaliipiral  and  with  the  external  Rodman,  at  the  same  fire— crasher  as  before. 


IV. 


C,  M,  I,  J,  L. 
Same. 
Same. 


Comparing  the  Fort  Monroe  catter  and  the  crnsher,  externally  used,  with  their 
previous  readings  within  the  gan;  also,  the  coarse  spirals  with  the  finer  ones. 


Table  No.  I.— Record. 


A 
B 
D 

N 

A 
B 
D 

A 
B 
D 
N 
£ 
F 
H 
N 
E 
F 
H 
N 
£ 
F 
H 
N 
A 
£ 
H 
K 
N 
A 
£ 
H 


K 
N 
A 
E 

H 


N 
C 
M 
I 
J 


Rodman  external 

Rodman  external 

Rodman  internal.  Fort  Monroe. . 

Crusher  internal 

Rodman  external 

Rodman  ext-emal 

Rodman  internal,  Fort  Monroe.. 

Crasher  internal 

Ro<lman  external 

Rodman  external 

lUnlman  internal.  Fort  Monroe. . 

Crasher  internal 

Spiral  external 

Spiral  external 

Spiral  internal 

Crusher  internal 

Spiral  external 

Spiral  external 

Spiral  internal 

Crasher  internal 

Spiral  external 

Spiral  external 

Spiral  internal 

Crasher  internal • 

Rodman  external 

Spiral  external 

Spiral  internal,  large 

Spiral  internal,  small 

Crusher 

Rodman  external 

Spiral  external 

Spiral  Internal,  large 


Spiral  interxml,  small,  (lost) 

Crasher 

Rodman  external 

Spiral  external 

Spiral  internal,  large 

Spiral   internal,  small,   (No.  d, 
coarse.) 

Crusher  

Rodman  external.  Fort  Monroe. 

Crasher  cxtemol 

Spiral  internal,  large 

Spiral  interna],  small 


u 

a 

an  .«« 

Cut,  dec. 

gs 

i» 

0.93 

23,000 

0.84 

32,  UU0 

1".36 

118,000 

0".32 

31,000 

0.93 

23.500 

0.87 

24,000 

±1".45 

±155.000 

0.31 

23.500 

0".90 

22,000 

0".75 

17.500 

1".30 

102,000 

0".  32 

21.000 

510° 

20,000 

540° 

23,000 

430O 

21.000 

0".  .ta 

18.000 

605° 

30.000 

SS.'^o 

25,  000 

470O 

24.500 

0".3l 

23,500 

531JO 

23.000 

575° 

26.000 

490° 

26,000 

0".32 

21,000 

0".87 

20.500 

510° 

21,500 

4350 

21.000 

465° 

16.500 

0".32 

20,000 

0".  94 

24,000 

510° 

21.500 

590O 

37,000 

570O 

96.000 

0".32 

20.000 

0".87 

20.500 

570° 

26,500 

570<' 

35,000 

250© 

17.000 

0".39 

20,000 

0".36 

8.000 

0".32 

91,000 

2650 

23.000 

465° 

18,000 

Remarks. 


Exceeded  diameter  of  disk. 


In  "  K,"  above,  a  stout  wire  wa» 
passed  through  the  eye  of  the 
plunger  and  fastened  at  the 
other  end  of  the  housing  to 
keep  the  plunger  from  jarring 
out.  This  may  have  inter* 
fered  with  the  descent  of  the 
T)1  anger,  Fig.  23. 

"  K  "  was  fastened  as  before,  but 
with  the  wire  disposed  so  as 
not  to  interfere  with  the  de- 
scent of  the  plunger.  Not- 
withstanding  tnis  the  plunger 
was  lost 

L,"  thehonsing,  was  broken  at 
the  Intersection  of  the  clamp. 
The  clamp  was  also  bent  so  as 
to  make  it  unserTiceable,  sup- 

{>oBed  to  arise  from  the  ballot- 
ng  together  of  the   various 
gauges. 


ti 
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Tablk  No.  I. — ^eoord— Continaed. 


I* 

• 

9 

£ 

S 

»s 

K 

11 

C 

M 

I 

IS 

C 

B 

L 

13 

C 

L 

14 

C 

G 

15 

A 

M 

16 

A 

D 

L 

17 

A 

G 

18 

A 

B 

H 

19 

A 

M 

20 

A 

B 

N 

81 

A 

D 

S3 

D 

Gaoge. 


Spiral  internal,  small 

As above 

Asabove 

Asabove 

Asabove 

Spiral  external 

Spiral  internal 

As  above 

Spiral  internal 

As  above , 

Spiral  external 

Rodman  external 

Crasher  external 

Asabove 

Rodman  internal,  tied  in  8"  from 
bottom  of  oartridge-bag. 

Spiral  internal 

Rodman  external 


Spiral  external 

Rodman  external . . . 
Rodman  external . . . 
Spiral  internal,  large 
Rodman  external . . . 

Crasher  external 

Rodman  external . . . 
Rodman  external . . . 
Crasher  internal.... 
Roilman  external . . . 
Rodman  internal.... 
Rodman  internal 


Cat,  Sco. 


4W> 
0".58 
0".3l 

2550 
0".8» 

810O 

8600 
0".78 

880O 
0".  sn 

360O+ 
V'.W 
0".86 
0".96 
1".35 

300° 
1".  15 


a 

£« 

a  C 


18,000 
81.500 
83.000 
81,500 
50,000 
49,000 
19,000 
39.000 
83,000 
46,900 
50,000+ 
38,000 
35,000 
85,000 
180,000 

88,000 
36,000 


350O 

50,000+ 

0".  90 

88,000 

0".  73 

16.500 

440© 

81,500 

1".  18 

34,000 

0".26 

35,000 

1".  14 

35,000 

1".  10 

48,000 

0".895 

88,000 

0".96 

85.000 

1".  4  + 

±150,000 

1".  15 

88,000 

Remarks. 


At  this  point  it  ivas  dec 
so  manjT  gauges  ase<l 
probably  interfered 
another,  and  that  h* 
bat  one  internal  gao, 
be  ased  at  each  flre. 


In  this  oas&  the  earti 
was  tied  into  the  hoi 
enoagh  from  the  b 
make  sure  of  t^e  latt4 
against  the  boUom  of 

It  nad  been  suggested 
tenant  Butler,  Ordn^ 
partment,  that  the  i 
pressares  of  "  D  "  mi 
arisen  from  the  shoe 
gauge  against  the  b 
the  bore  when  the  p 
fired,  the  belljing  oi 
charge  having  preve 
gauge  from  noting 
against  the  bottom  of 

The  object  of  this  fire 
succeeding  one  was 
mine  whether  the  pn 
the  large  spiral  inten 
ing  alone  afifiects  the 
in  a  manner  at  all  ooi 
ing  to  that  of  the  Rn 
ternal.    {Vide  fires  1, 


For  this  fire  the  bottoi 
housing  was  turned  o< 
and  true,  (  see  Figs. 
Before  this,  as  was  1 
taking  a  oast  of  the 
the  comer  was  filled 
middle  of  the  dlsl 
ported  ;  this  tended  t* 
outter  down  into  lh< 
more  easily  than  it  8b< 
thereby  to  extend  tlie 
duly.    (Fig.  84  a.) 


The  followiDg  table  (No.  II)  allows  of  a  somewhat  more  readj 
parison  of  the  results  of  these  firings.  In  order  to  facilitate  this 
parisoD,  only  the  initial  figures  of  the  thousands  of  pounds  are  ] 
Thus  23  represents  a  pressure  of  23,000  pounds  per  square  inch. 

The  influence  of  large  internal  gauges  in  reducing  the  pressui 
80  plainly  marked  that  the  results  of  firing  with  and  without  these 
gauges  are  given  separately.  It  will  be  seen  that  the  absence  of  the 
gauge  in  this  caliber  ran  up  the  pressure  on  an  average  from  22,< 
37,000  pounds.  The  want  of  consistency  in  these  results  is  bewild 
and  renders  difficult  any  really  definite  comparisons.  There  are 
data,  however,  which  may  be  derived  from  considering  them  : 

First.  The  pressures  indicated  by  the  internal  Bodman  gauge  i 
very  much  greater  than  those  represented  by  any  other  plan  that 
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safely  be  disregarded,  as  occasioned  by  the  ase  of  au  instrament 
lited  to  the  caliber  of  the  gun.* 

icoud.  The  external  gauges,  as  a  rale,  give  higher  records  than  do 
internal  gauges  of  the  same  kind. 

tiird.  The  presence  of  a  large  internal  gauge  diminishes  the  indicated 
Aures  of  other  gauges  simultaneously  applied. 
Durth.  Only  one  internal  gauge  should  be  used  at  the  same  fire, 
Twise  the  gauges  are  subject  to  injury  from  balloting  against  each 
)r  in  the  bore  of  the  gun. 

COMPARISONS. 

.  will  be  seen  that  the  spiral  gauge  in  the  external  housing  gives  as 
1  pressures  as  the  ftodmau  cutter  similarly  placed.  This  would 
cate  that  the  trouble  formerly  found  in  its  want  of  response  to  these 
1  pressures  has  been  overcome. 

he  crusher  does  not  run  up  quite  so  high,  though  this  may  perhaps 
lit  from  lack  of  opportunity.  It  would  seem,  however,  that  the 
it  change  of  form  of  the  copper  cylinder  which  these  high  pressures 
tand  would  not  be  as  easily  and  quickly  effected  as  the  cut  caused 
:he  entrance  of  the  straight  or  spiral  edge.  A  clearer  view  of  the 
ject  would  probably  be  attained  by  further  firings,  conducted  in  the 
t  of  these  experiments  and  of  those  for  which  the  apparatus  de- 
bed  on  pages  362  and  363  (Fig.  11)  is  designed, 
here  being  no  piece  at  this  post  of  large  caliber  conveniently  placed 
such  experiments,  I  would  recommend  that  they  be  made  at  what- 
r  post  may  be  selected  for  the  purpose,  with  a  gun  of  at  least  8" 
ber,  and  that  with  these  experiments  be  combined  the  determining 
he  velocities  of  the  projectiles  as  a  check  upon  the  other  results. 

)TE. — By  experimeDts  made  with  the  testiDf^  machine  at  this  armory,  and  at  Colt's 
ks,  Hartford,  Conn.,  it  is  shown  that  when  the  pressure  is  absolutely  the  same  the 
Its  with  the  spiral  gauge  are  more  uniform  than  those  with  the  Rodman.  If, 
efore,  its  results  are  more  uniform,  and  are  as  easily  attainable  in  the  gun,  it  would 
^ar  the  better  gauge.  The  cause  of  this,  in  my  opinion,  is  probably  due  to  the  size 
le  Rodman  disks,  the  hardness  of  which,  as  shown  by  experiment,  may  vary  mate- 
y  within  the  same  disk,  not  to  speak  of  the  variations  between  different  disks. 

his  objection  is  in  part  overcome  by  the  means  described  above,  (see  fire  No.  22.) 
24  ORD 
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APPENDIX. 

The  following  notes  are  transcribed  from  the  daily  Experiment  Book 
of  this  office: 

Two  other  forms  of  cutters  beside  the  conical  were  employed.  One 
(Fig.  1)  had  the  spiral  edge  cut  on  a  concave  surface.  This  was  espe- 
cially designed  for  high  pressures,  but  was  found  weak. 

Another  form  (Fig.  2)  was  designed  for  low  pressures,  so  as  to  give 
an  extended  cut  for  a  relatively  low  pressure.  The  thread  was  cat  on 
a  convex  spherical  surface. 

Neither  of  these  forms  was  found  to  offer  any  advantages  in  compen- 
sation for  the  trouble  involved  in  making  and  using  them. 

The  necessity  for  a  close  fit  of  the  copper  disk  is  shown  by  the  fol- 
lowing experiment,  (Fig.  26 :) 

0  thickness  of  paper  at  A  gave 630° 

1  thickness  of  paper  at  A  gave.   655° 

2  thicknesses  of  paper  at  A  gave 665^ 

3  thicknesses  of  paper  at  A  g^ve 790° 

The  following  is  an  extract  from  the  record  of  some  experiments  with 
the  Eichards  testing-machine,  at  Hartford.  This  machine  is  constracted 
to  weigh  pressures  up  to  100,000  pounds.  Its  beam,  when  balanced  at 
20,000  pounds,  has  been  turned  by  the  addition  at  straining  point  of  ^ 
pound. 

Table  No.  III. — Spiral  cutter  Xo,  4,  in  housing  No.  1. 


Weight. 

ReadlDg. 

Average. 

Extreme 
variation. 

=  pounds  per 
sqaaro  inch. 

Pounds. 
500 
1,000 
1,500 
2,000 
9.500 
3,0C0 
3,500 
4,000 

3,500 

Inches. 
245        245        245 
370        3«0        375 
430        430        430 
490        480        480 
535        535        535 
610        600        610 
665        660        665 
720        7i0        720 

Extra. 
535    540    535    540    540 

o 

245 
368 
433 
488 
535 
607 
666 
720 

o 

Pounds. 

15 

......... 

750 

9c6 

10 
5 

780 
440 

Table  No.  IV. — Richarda  testing-machine— Crusher  gauge,  with  copper  cylinder — 0".375  long 

hy  0'^25  diameter. 


Weight. 

Measurement 

Change. 

Pounds. 

Inches. 

Inches. 

500 

0.  .37-2 

0.003 

1,000 

0.360 

0.015 

1,500 

0.342 

0.033 

2,000 

0.323 

0. 052 

2,500 

0.305 

0.070 

3,000 

0.286 

0.089 

3,500 

0.260 

0.115 

4,000 

0.239;  0.238 

0.137 

4,500 

0.223 

0.152 

5,000 

0.203 

0.172 

5.500 

0.191 

0.184 

6.000 

0.178 

0.197 

.  6,500 

0.173 

0.202 

7,000 

i 

0.171 

0.204 
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Table  No.  V. — Springfield  teating-machinef  (originally  constructed  for  the  hydraulic  proof 

of  gun-barrels,) 


Rodman  inter- 
nal.C. 

Spiral  No.  5 
in  hoasing 
NaS. 

Spiral  No.  6 
in  housing 
No.  2. 

Spiral  No. 
10. 

Spiral  No. 
IL 

In  Hartford  machine. 

Weight 

Spiral  No. 
12. 

Spiral  No. 
13. 

Poundt. 
250 

Inehet. 

o 

o 

120 

160 

215 

240 

260 

290 

303 

310* 

320* 

0 

140 
230 
300 
370 
425 
480 
535 
570 
615 
637 
675 
695 
725 
777 
825 
860 

o 

110 
150 
180 
225 
252 
283 
311 
343 
365 
390 
420 
450 
470 
505 
515 
525 

500 

280 
390 
445 
515 
560 
610 
650 
710 

295 
420 
570 
593 
645 
677 

308 

1.000 
1.500 
2,000 
2.500 

0.40 
0.49 
0.51 

430 
570 
573 
635 

3,000 
3.500 

0.68 

698 

4,0tM) 

.  4. 200  =  0. 81 

4.500 

5.000 

0.86 
0.95 

•Limit 

5.500 

ts.ooo 

7.000 

1.05 

8.000 

9.0U0 

9,500 

1.24  1.23  1.26 

Tbe  following  charts  were  prepared  from  these  experiments: 
Exceedingly  erratic  indications  are  disregarded  in  marking  oat  the 
general  course  of  the  curve. 

It  will  be  noticed  that  the  variations  are  much  greater  with  the  Bod- 
man  gauge  than  with  the  spiral  gauge  or  crasher,  and  that  the  impres- 
sions from  the  Eodman  cutters  agree  neither  in  extent  nor  in  uniformity 
^ith  those  recorded  in  Oeneral  Hodman's  report.  It  is  difficult  to  ac- 
count for  this,  as  the  copper  disks  were  all  prepared  and  used  with  great 
care.  The  necessary  uniformity  of  the  testing-machine  precludes  the 
idea  of  attributing  these  variations  to  the  causes  which  obtain  in  pow- 
der pressures. 

Very  respectfully,  your  obedient  servant, 

HENRY  METCALFE, 
Lietitenqjtt  of  Ordnance. 
Major  J.  G.  Benton, 

Commanding, 

[First  indorsement.] 

Nation A.L  Armory,  March  5, 1874. 

Respectfully  forwarded  to  the  Chief  of  Ordnance. 

J.  G.  BENTON, 
Major  of  Ordnance^  Commanding. 

B. — The  Benton  Dynamometer. 

National  Armory, 
Springfield^  Mass.,  March  21,  1877. 

Sir  :  For  the  information  of  the  Department,  I  inclose  herewith  a 
report  by  Lieutenant  Lyle  on  the  dynamometer  made  at  this  armory 
for  the  use  of  the  Military  Academy. 

In  addition  to  determining  the  pressure  in  copper  specimens  it  is  used 
at  this  armory  for  obtaining  the  tensile  strength  of  the  materials  used 
in  small-arms. 

Respectfully,  your  obedient  servant, 

J.  G.  BENTON, 
Lieutenant- Colonel^  Commanding. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  I).  C. 


a 
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THE  BENTON  DYNAMOMETER. 

This  instrament  invented  by  Lieat.  Col.  James  G.  Benton,  Ordnar 
Department,  United  States  Army,  is  designed  to  be  ased  in  connecti 
;w^ith  the  Eodman  pressure-gange,  for  the  purpose  of  determining 
pressure  per  square  inch  exerted  within  the  bores  of  cannon  and  sm 
arms  by  the  ignition  of  powder.    It  may  also  be  used  for  testing 
tensile  strength  of  materials  or  for  measuring  their  compression  wit 
certain  limits.    The  size  of  the  specimens  would  necessarily  have  to 
small. 

.When  used  for  either  of  the  hitter  puq)oses,  special  forms  of  housi 
have  to  be  made  to  fit  between  the  guide- blocks.    In  testing  for  ten 
strength,  provision  must  be  made  to  check  the  sudden  reaction  of 
springs  at  the  instant  of  rupture,  by  interposing  a  block  of  rubber^ 
some  other  yielding  substance,  in  order  to  break  the  force  of  recoil. 

Description. 

This  machine  consists  essentially  of— 

1.  The  frame. 

2.  The  springs. 

3.  The  cylindrical  casing. 

4.  The  guide-blocks. 

5.  The  screw. 

6.  The  graduated  scale. 
The  frame  is  rectangular  in  form  and  made  of  cast  iron.    It  re 

upon  a  wooden  pedestal  formed  of  two  thick  cheek-pieces  into  whicl:^ 
transverse  piece  of  timber  is  mortised  and  securely  held  by  two  lo^^^^ 
wrought-iron  bolts. 

The  frame  is  fastened  to  this  pedestal  by  four  bolts,  also  of  wrou 
ron. 

The  steel  springs  are  comprised  in'  two  systems,  or  nests,  of  concent 
spiral  springs,  consisting  of  three  springs  each.    The  outer  is  a  1 
handed  spiral  and  has  the  greatest  cross  section ;  the  middle  one  i 
right-handed,  and  the  central  a  left-handed,  spiral. .  The  two  syste 
are  placed  one  above  the  other  between  the  uprights  of  the  cast-ir^ 
frame,  with  a  thin  steel  plate  between  them.    The  cross-sections  of 
the  springs  are  rectangular,  that  of  the  central  ones  being  the  le^i-^^ 
They  are  inclosed  by  a  hollow  cast-iron  cylindrical  casing,  concent- ' 
with,  but  not  touching  them.    This  casing  does  not  rise  to  the  leveL 
the  nests  by  nearly  three  inches,  to  allow  space  for  their  compressiot:» 

The  l#wer  guide-block  has  on  its  under  surface  a  flat  disk  of  iron  w 
a  diameter  equal  to  the  exterior  diameter  of  the  springs,  which  r^ 
upon  the  upper  base,  in  order  to  give  a  good  bearing  surface.    Th 
nests  of  springs  are  those  used  for  the  ordinary  car-buffers,  with 
exterior  and  interior  cylindrical  surfaces  turned  smooth,  so  that 
springs  of  each  system  are  concentric  without  being  in  contact.    E 
nest  is7".68  in  length,  measured  on  the  axis. 

The  lateral  deflection  of  the  axis  of  the  entire  system  due  to  comp 
sion  is  obviated  by  using  two  systems,  or  nests,  as  described  ab(^ 
with  a  steel  disk  between  them,  and  by  grinding  the  limiting  base^^ 
the  springs  to  plane  surfaces  perpendicular  to  their  axes,  and  insert ^^ 
small  steel  blocks  under  the  tapering  termitml  ends  of  the  spirals,  t 
insuring  the  rigidity  and  stability  of  position  of  the  basal  planes  of  e 
system  of  springs.  ^ 

This  blocking  up  and  squaring  the  ends,  while  diminishing  the  amo  ^  '^ 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         375 

their  compressibility^  allow  the  power  applied  to  the  screw  to  be 
kDsmitted  more  aniformly  to  the  springs,  as  they  come  to  a  bearing 
nost  simaltaneoasly. 

The  gaide-blocks  are  two  rectangalar  pieces  of  cast  iron,  with  planed 
["faces,  accurately  fitted  to  move  between  the  planed  surfaces  of  the 
rights  of  the  frame.  In  front  they  are  confined  to  their  positions  by 
>el  side  plates  screwed  to  them,  and  projecting  shoulders  retain  them 
the  rear  side  of  the  frame.  The  lower .  block  rests  on  the  upper  set 
springs,  and  carries  a  cylindrical  cap  of  nickel-plated  brass,  which 
iceals  that  portion  of  the  springs  which  projects  above  the  cylin- 
cal  casing. 

This  cap  is  slotted  at  the  sides  to  allow  it  to  slide  up  and  down  the 
me.  Its  diameter  is  a  little  greater  than  that  of  the  casing,  to  admit 
its  passing  over  tbe  latter  during  compression.  The  upper  guide- 
C2k  is  attached  to  the  screw  by  a  shoulder  which  turns  easily  in  a 
ess  in  the  surface  of  the  block,  and  is  covered  by  a  steel  plate  let 
o  its  upper  side  flush  with  the  surface,  and  held  by  six  screws. 
[?he  screw  is  of  steel,  V',0  in  diameter,  with  eight  (8)  threads  to  the 
li  'j  it  engages  a  female  screw  in  the  upper  cross-piece  of  the  frame. 
B  motion  of  the  screw  is  limited  in  the  direction  of  the  axis  by  a 
t;allic  collar  attached  to  the  newel  just  below  the  wheel.  The  power 
applied  to  a  cast-iron  wheel  attached  to  the  upper  end  of  the  screw. 
e  length  of  the  screw  and  the  position  of  the  collar  are  so  correlated 
ut,  when  the  machine  is  not  in  use,  should  the  screw,  by  accident  or 
(ign,  be  depressed  to  its  fullest  extent,  no  initial  tension  can  be 
^nght  to  bear  upon  the  springs,  provided  the  housing  and  block  have 
^n  removed  from  between  the  guide-blocks,  as  they  invariably  should 
except  when  in  legitimate  use. 

&  graduated  scale  6''  long,  made  of  a  small  square  steel  bar,  is 
siched  to  the  frame  by  two  small  blocks.  These  blocks  are  slotted  to 
«ive  the  ends  of  the  scale.  A  screw  inserted  through  each  block  and 
o  the  ends  of  the  scale-bar  furnishes  the  means  of  a  longitudinal 
i  ustment. 

^  small  sliding-block  upon  the  scale,  whose  upper  plane  surface 
"ves  as  a  pointer,  has  a  toe  projecting  from  one  side  to  receive  the 
^ure  of  the  lower  edge  of  the  side  plate  of  the  lower  guide-block 
liog  its  descent.  This  index  or  pointer  is  held  in  any  position  on  the 
Lie  by  the  action  of  a  gib,  whose  pressure  is  regulated  by  adjusting 
"^ws.  The  scale  upon  its  four  sides  is  graduated  into  16ths,  50ths, 
'1)3,  and  lOOths  of  an  inch,  respectively. 

APPENDAGES.  , 

^lien  the  dynamometer  is  used  for  finding  pressures,  the  appendages 

1.  The  block. 

2.  The  housing. 

3.  The  copper  block  or  disk. 

4.  The  cutter. 

5.  The  limit-gauge. 

l^^e  block  is  of  cast  iron,  planed  and  fitted  by  narrow  overhanging 
t;o  the  upper  surface  of  the  upper  guide-block.  A  pin  projecting 
^  the  latter  into  a  small  hole  countersunk  in  the  bottom  of  the 
^1(  centers  it,  and  a  corresponding  pin  set  in  its  upper  surface  per- 
^8  the  same  function  for  the  housing,  thus  insuring  the  coincidence 
^e  line  of  direction  of  the  pressure  with  the  axis  of  the  screw.    The 
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housing  is  made  of  tempered  steel,  and  its  form  and  dimensions  moL  ^t 
conform  to  tbe  object  in  view.  The  one  ased  in  the  experiments  ma^^i^  e 
here  was  of  the  form  shown  in  Figs.  3, 4,  Plate  II. 

The  side  screws  (two  on  each  side)  project  internally  far  enough  ^tx) 
bring  the  edge  of  the  cutter,  when  in  position,  upon  a  line  one-thiri  of 
the  width  of  the  copper  block  from  its  longer  side. 

By  shifting  the  copper  block,  a  second  cut  may  be  made  in  the  sa  V3cie 
block.  The  widths  of  metal  between  the  cuts  and  edges  will  be  eqn.^K.1. 
The  side  screws  serve  to  adjust  the  copper  blocks  in  the  housing  ^Kid 
ofier  no  serious  obstruction  to  the  flow  of  the  metal,  the  places  of 
tact  being  mere  points. 

The  position  of  the  cutter  is  invariable,  laterally.    There  is  a  stop 
the  back  of  the  housing  to  facilitate  the  longitudinal  adjustment  of 
copper  block  and  cutter.    The  blocks  were  cut  from  bars  of  copf>'^r, 
from  4'  to  8'  long,  .''75  wide,  and  ."45  thick,  which  were  prepared  ex- 
pressly for  this  purpose  by  James  G.  Moflfet,  No.  119  Prince  street,  N'^^ 
York.    The  metal  has  a  specific  gravity  of  8.808,  and  is  intended  to    ^^ 
as  pure  and  homogeneous  as  possible.    The  blocks  were  all  carefn.ll5 
planed,  as  nearly  as  practicable,  to  the  same  size.    Their  approxim 
dimensions  were,  length  l/'205,  width  .''708,  and  the  thickness  ."• 
Their  average  weight  was  about  830  grains,  with  extremes  of  821-"^ 
grains  and  837  grains.    The  cutter  used  was  one  devised  and  made    t>  J 
Mr.  J.  S.  Adams,  a  workman  in  the  National  Armory,  in  June  or  Jtily» 
1875,  to  be  used  with  the  Eodman  pressure-piston  and  housing.    Tt*^ 
cutter  block  is  of  tempered  steel  and  is  rectangular  in  shape. 

The  cutting  or  indenting  edge  is  an  arc  of  a  circle  5  the  two  surfao^s 
whose  intersections  form  the  edge  are  two  right  cones  with  circal^^ 
bases.    The  form  and  dimensions  are  shown  in  Figs.  5, 6,  PI.  II. 

The  limit-gauge  is  shown  in  Figs.  7,8,  PI.  II.  It  consists  of  t:v^^ 
parts.  The  lower  part  has  on  its  upper  end  a  screw  which  fits  into  ^ 
corresponding  female  screw  upon  the  interior  cylindrical  surface  of  *^^^ 
upper  part.  This  arrangement  gives  a  longitudinal  motion  by  wlii*^** 
the  length  of  the  gauge  can  be  adjusted.  The  planes  of  the  ends  of  tt»-^ 
gauge  are  parallel  to  each  other.  A  collar  on  the  upper  part,  and  tl^^ 
base  on  the  lower,  are  either  milled  or  checked,  for  ease  of  turni*^^ 
while  adjusting. 

ADJUSTMENTS. 


The  instrument  should  be  mounted  upon  a  solid  foundation  and  t^^^ 
iron  frame  securely  bolted  to  the  wooden  pedestal.  Put  the  cylindri^^^: 
casing  in  the  frame  and  place  the  large  spiral  spring  of  the  bottom  a^? 
in  position,  concentric  with  the  casing,  so  as  not  to  be  in  contact  witli  ^ 
This  may  be  determined  by  moving  the  thin  strips  of  wood  which  ^»^^ 
placed  vertically  around  the  outside  of  the  spring.  If  they  bind,  mo^^^ 
the  spiral  slightly. 

Put  in  the  other  two  springs,  (the  larger  first,)  taking  care  not  to  ^i?i 
place  the  first  spring.    See  that  they  are  concentric  with  it  and  that  ^^^ 
ends  of  the  spirals  break  joints.    Next  lower  the  steel  disk  upon  ^y.^ 
springs  and  adjust  the  upper  nest  in  the  same  careful  manner.     ^    i. 
axes  of  the  two  nests  of  springs  and  the  casing  should  now  be  coincide ^,* 
Put  the  guide-blocks,  nickel-plated  cap,  screw,  wheel,  and  gradua't>^ 
scale  in  position.    Adjust  the  scale  by  the  longitudinal  screws  until     !. 
is  engaged  ."12  (in  order  to  use  appended  tables)  in  the  upper  f^^-^ 
Use  the  side  of  the  scale  having  fifty  (50)  divisions  to  one  inch;  it     ^, 
more  easily  read,  and  hundredths  of  an  inch  can  be  readily  estim^^^ 
when  the  index  falls  between  the  divisions. 
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METHOD  OF  USING. 

obtain  the  pressure  per  sqnare  inch  exerted  within  the  bore  of  a 
ise  the  cutter,  housing,  and  copper  block  as  prescribed  for  the 
lan  pressure-gauge,  and  then  remove  them  to  the  Benton  dynam- 
ir.  First  place  the  block  on  which  the  housing  rests  in  position 
the  lower  guide-block,  put  the  housing  on  this  block,  and  replace 
»pper  block  and  cutter  (with  the  piston  removed)  in  the  same  rela- 
position  in  the  housing  as  when  the  piece  was  Hred.  The  cutter 
rest  in  the  indentation,  or  cut,  already  made  in  the  copper.  Lower 
Tew  until  the  upper  guide-block  rests  upon  the  cutter- block  and 
3  the  cutter  to  a  bearing ;  then  adjust  the  limit-gauge  until  it  will 
J  slide  without  binding  between  the  plane  surfaces  of  the  upper 
•block  and  the  block  under  the  housing.  Kext  elevate  the  screw 
e,  raise  the  cutter  slightly  from  the  cut,  and  slip  the  copper  block 
)  other  side  of  the  housing,  noting  that  its  edge  touches  the  side 
8  on  that  side.  Now  lower  the  cutter  until  it  rests  lightly  upon  the 
'  surface  of  the  copper,  and  gradually  bringing  the  screw  to  a  bear- 
then  turn  it  down  as  uniformly  as  possible  until  the  upper  guide- 
approaches  the  top  of  the  limit-gauge,  and  move  slowly  until  the 
5  will  barely  slide  backward  and  forward,  as  in  the  first  case, 
the  scale  on  the  instrument  and  look  in  the  table  for  the  pressure 
spending  to  this  reading.  In  this  case  the  two  cuts  are  upon  the 
block  of  copper,  which  obviates  any  difference  in  density  that 
!;  exist  when  separate  blocks  are  used.  For  pressures  varying  from 
pounds  to  about  34,000  pounds  per  square  inch,  there  appears  to 
difference  in  the  lengths  of  the  two  cuts  made  in  the  same  block 
e  same  reading  of  the  scale.  For  pressures  between  34,000  and 
)  pounds  per  square  inch  there  was  a  variation  in  the  lengths  of 
its  from  .^'005  to  ."04,  the  indentation  first  made  being  in  every 
;he  longer.  This  is  probably  due  to  the  compression  caused  by  the 
lut  increasing  the  density  of  the  contiguous  particles  and  offering 
iter  resistance  to  the  cutter  in  the  second  case. 
)  length  of  cut  should  be  expected  to  be  less  in  the  latter  case  for 
tme  pressure. 

EXPERIMENTS. 

.'se  were  undertaken  to  determine  the  weights  necessary  to  compress 
)mpound  system  of  springs  through  given  linear  distances.  It  was 
led  that  within  certain  limits  the  resistance  of  the  springs  would 
iirectly  with  the  degree  of  compression.  The  object  of  the  experi- 
\  was  to  determine  the  resistance  of  the  springs  when  compressed 
gh  the  distance  unity.  The  linear  unit  of  distance  was  assumed 
one-tenth  (O'M)  of  an  inch. 

)  graduated  scale  was  engaged  0'M2  in  the  upper  slot  when  the 
igs  were  made,  and  remained  so  throughout  the  experiments.  All 
3gs  given  are  estimated  from  the  zero  (t.  e.,  upper  face  or  end  of 
lated  bar)  of  the  scale. 

^  instrument  was  mounted  on  the  second  floor  of  a  building;  the 
,  screw,  guide-blocks,  and  casing  removed. 

les  were  bored  through  the  floor  and  transverse  bar  of  the  wooden 
tal,  and  on  the  prolongation  of  the  common  axis  of  the  springs, 
on  rod  passed  up  through  the  floor,  bar,  springs,  and  an  iron  disk 
g  on  them.  This  rod  was  secured  above  by  a  nut  and  washer,  and 
its  lower  extremity  Wiis  suspended  a  large  wooden  platform  by 
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Strong  ropes.     The  weight  of  the  rod,  nut,  washer,  disk,  ropes,  sa— ti4 
platform  was  200  pounds. 

This  weight  was  kept  constant  during  the  experiments.    Masses- 
lead,  of  such  sizes  and  weights  as  could  be  handled  by  one  man,  w- 

then  carefully  weighed  upon  Fairbanks's  scales,  transferred  gently  to 

suspended  platform,  and  the  reading  of  the  scale  taken.  Then  anot —  net 
lot  of  weights  were  added  and  a  second  reading  taken.  The  weig  ^hts 
added  at  each  time  were  just  sufficient  to  depress  the  springs  one-tei=3Dth 
(O'M)ofaninch. 

The  first  series  of  experiments  displayed  a  certain  want  of  harmc^Bony 
between  the  results,  which  could  only  result  from  some  irregular  m  ind 
abnormal  cause.  It  was  thought  that  some  of  the  springs  were  in  <  m- 
tact.  They  were  examined,  adjusted,  and  cylinders  of  fine  white  pa  — per 
were  placed  between  the  springs  of  each  nest  to  see  if  they  rublr     )ed. 

After  several  trials  the  paper  cylinders  were  removed,  but  exhibited do 

indications  of  either  rubbing  or  contact ;  still  the  abnormal  variat 
continued.    Upon  further  search  for  the  perturbating  cause,  it  was 
covered  that  the  iron  suspending  rod  was  bearing  strongly  against 
cylindrical  surfaces  of  the  holes  bored  through  the  floor  and  transvi 
block,  thereby  developing  a  variable  force  of  friction  due  to  the  roi 
ness  of  the  surfaces  of  contact  and  the  want  of  lubrication. 

It  was  also  found  that  the  assistants,  in  putting  on  the  weights,  \m  ^d, 
in  the  case  of  the  heaviest  weights,  dropped  them  on  the  platfc^^m, 
instead  on  laying  them  on  gently.  These  extraneous  defects  were  r-^na- 
edied  and  no  further  trouble  was  experienced. 

At  the  end  of  the  second  series  of  experiments,  a  weight  of  61&S.5 
pounds  was  left  upon  the  springs  for  19  hours  and  30  minutes  to  01^^ 
what  the  effect  would  be  upon  them.  The  "  sef  of  the  springs  -^^^ 
found  to  be  .''07,  which  was  but  temporary,  as  they  afterward  ro»€>  ^ 
their  initial  reading. 

RESULTS. 

I.  It  was  foand  that  the  initial  reading  (when  presure  =  0)  of  the  so^*® 
was  nearly  constant.    ( Vide  columns  5  and  6,  Table  I.) 

II.  That  there  was  no  uniformity  in  the  weights  required  to  compx"^^ 
the  system  of  springs  until  the  reading  on  the  scale  was  I'M,  from  vfix^^ 
point  the  force  required  to  compress  the  springs  through  equal  spa^^^^ 
presented  great  uniformity  between  certain  limits.  This  was  probst^^^ 
due  to  the  fact  that  before  that  reading  was  attained  the  springs  ^^*^ 
not  all  come  to  a  proper  bearing.    It  was  found  that  500  pounds  -"^** 


very  close  approximation  to  the  force  required  to  compress  the  sprici 
to  that  limit,  (l".l.)    That  force  (500  pounds)  has  accordingly  ^^^t 
assumed  as  the  one  necessary  to  produce  the  compression  indicated    "^^ 
l".l  upon  the  scale, provided  the  initial  tension  uj>on  the  springs,  vr^^^ 
not  in  use,  be  zero.  . 

III. — First  case.  That  between  the  limits  l".l  and  2".0  upon  the  sc^^  f ' 
the  force  required  to  compress  the  springs  one-tenth  (0".l)  of  an  io^^ 
was  =a?=270.17  pounds,  with  a  probable  error  of  ±0.1124+  pounds. 

Second  case.  That  between  the  limits  2".0  and  3".2  upon  the  scale,  ^^^ 
force  required  to  produce  the  same  amount  of  compression  (0".l)  ^^^ 
=^=275.075  pounds,  with  a  probable  error  of  ±0.5148+  pounds. 

Third  case.  And  between  the  limits  3".2  and  3".6  upon  the  scale,  tf^® 
force  exerted  to  produce  the  same  effect  was  =a?=.263  pounds,  with  ^ 
probable  error  of  ±  3.109+  pounds. 

IV.  That  for  pressures  ranging  from  500  to  6,000  pounds,  correspond* 
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g  to  pressares  of  from  5,000  to  60,000  pounds  per  square  inch  wbere 
B  Bodnian  pressure-piston  is  used,  this  instrument  gave  very  uniform 
suits. 

The  following  values  of  x  being  the  force  required  to  compress  the 
iral  springs  of  the  Benton  dynamometer  through  a  vertical  distance 
O^M  between  their  respective  limits,  have*  been  assumed  to  be  the 
38t  probable  values  of  that  quantity,  and  have  been  used  in  forming 
ibles  II  and  III,  appended  to  this  report,  viz : 
For  readings  on  the  scale  between  I'MO  and  2".00 ;  x  =  270  pounds. 
For  readings  on  the  scale  between  2^'.00  and  3''.20 ;  x  »  275  pounds. 
For  readings  on  the  scale  between  3'^20  and  3^'.60 ;  x  =  263  pounds, 
len  the  upper  end  of  the  scale  is  engaged  .^'12  in  the  upper  slot  on  the 
^me. 

The  computations  were  made  by  the  method  of  least  squares. 
^ptember  30, 1876. 
ttespectfully  submitted. 

DAVID  A.  LYLB, 

Lieutenant  of  Ordnance. 
Po  the  Commanding  Officer, 

National  Armory, 


COMPUTATIONS. 

Formulas  for  probable  error  and  precision, 

PROBABLE  ERROR. 


n,  =  the  number  of  observations ; 

t,  n'j  &c.  =  results  foand  by  direct  observation,  (in  pounds  avoirdu- 

?  =  their  arithmetical  mean,  being  the  weight  in  pounds  required  to 

cipress  springs  iy'.l ; 

^,t?',  &c.  =  (a?  —  w)  (a/  —  n%  &c.  =  the  residual  errors  of  ob33rvation ; 

c=  the  mean  error  of  n,  n^,  &c; 

'   =  the  probable  error  of  a  single  observation,  n,  w',  &c.; 

^  =  the  probable  error  of  the  tinal  result,^; 

-  =  symbol  representing  the  sum  ; 


=^^ 


Sv* 


m—1' 
»•  =  0.6746.  ( ; 

PRECISION. 

Feirc^s  Criterion  for  the  rejection  of  doubtful  observations. 

Vo  apply  this  to  sets  of  observations  involving  but  one  unknown  quan- 
^,  let— 

»i  z=  the  number  of  observations  t^ken ; 

%  =  the  number  of  doubtful  observations  to  be  rejected,  (to  bd  found 
trial;) 

^  =  the  mean  error  of  one  observation  in  the  set  of  m  observations ; 
5,  T',  &o.  =  the  residual  errors  of  the  observation ; 
ind  X  =  the  ratio  of  the  required  limit  of  error  for  the  rejection  of  n 
servations  to  the  mean  error  e,  so  that  xe  is  the  limiting  error. 
AU  observations  in  which  xe  <  v  are  rejected. 
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Fi3lST  CASE. 

JppU<xition  of  Peirctk*8  Criterion, 

Observations  between  the  limits  I'MO  and  S".00. 


m. 


1 
3 
3 
4 

5 
A 
7 
8 
9 
10 
11 
13 
13 
14 
15 
10 
17 
16 
19 
SO 
31 
33 
33 
34 
35 
36 
37 


n. 


Lbi. 

874. 

370. 

370. 

370. 

370. 

370. 

370. 

370. 

37a 

37a 

370. 

870. 

870. 

870. 

870. 

370. 

370. 

370. 

370. 

370. 

870. 

870. 

870. 

870. 
*375. 
*375. 
*375. 


Total 


=7309. 
370.7  lbs. 


V. 


a3 

.7 
.7 
.7 
.7 
.7 
.7 

•    I 

.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
4.3 
4.3 
4.3 


v\ 


10.89 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
16.49 
16.49 
18.49 


2:«?2 -77.63. 
.-.»*  =  3.986. 


m=87. 
When  n 


1. 


««  —  5.479 
««=  8.986 
««««  =  16.3603 
r«=*  4.0448 
.*.  «  <  i;  rejflctw  observations  85.  26,  si 

m=37. 

Whenn  =  3,        ««=«  4.338 
««=  8.986 
«•<•= 13.607 
K§=  3.5506 
.*.  Ke<v  rejects  none  other. 


♦Rejected  by  Pelroe's  Criterion. 


FIRST  CASE. 


Probable  error. 
Observations  between  the  limits  l'^  10  and  3'.  '00. 


m. 


1 
8 
3 
4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

80 

31 

32 

33 

34 


fk 


Lbt. 

874. 
370. 
870. 
870. 
870. 
870. 
870. 
370. 
870. 
370. 
870. 
870. 
870. 
370. 
870. 
370. 
370. 
370. 
870. 
870. 
370. 
870. 
370. 
370. 


Total  =6484. 
.-.  05=  370. 17  lbs. 


V. 


3.83 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 
.17 


t?«. 


14.6689 
.0389 
.0389 
.0389 
.0389 
.0389 
.0389 
.0389 
.03p9 
.0389 
.0389 
.0389 
.0389 
.0289 
.0289 
.0289 
.0-289 
.0389 
.0289 
.0289 
.0289 
.  0289 
.0289 
.0289 


w  =  34. 


/  Xv»         /l5.3336 

Probable  error  of  single  observation  = 
0. 6745  X»0. 8165,  or  r  =±0. 55073  lb. 

Probable  error  of  final  resnJt  =  -7=^.  or 


R 


0.55073 


84 


>±0. 113418  lb. 


Hence, 

jr  =  370, 17  lbs.  ±0. 1134  lb. 
Assumed  value,  x  =  270  lbs. 


2p»=15.  3336. 
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SECOND  CASE. 


Application  of  Peira^s  Criterion. 
ObeervatioiM  betweeo  the  Hmito  3".  0  aod  3''.  2. 


I 
I 

I 

f 
} 
) 
) 
I 
I 
i 
I 
S 
S 
7 
i 
9 
9 
1 
i 
I 
I 
5 
8 
7 

9 
0 
I 
3 
3 
4 
5 
8 
7 
3 
I 
» 
L 
I 
} 


n. 


Lbi. 
875. 
303. 
875. 
875. 
875. 
875. 
875. 
875. 
875. 
875. 
875. 
*-216. 

*2ao. 
*2ao. 

875. 
875. 
375. 
875. 
875. 
870. 
870. 
270. 
875. 
875. 
875. 
875. 
875. 
875. 
875. 
375. 
875. 
375. 
375. 
875. 
875. 
875. 
875. 
875. 
875. 
875. 
875. 
870. 
870. 


V, 


Saii]=11659. 
2=371. 1  lbs. 


a9 

31.9 
3.9 
3.9 

a9 
a9 

3.9 

a9 

3.9 
3.9 

a9 

55.1 

51.  !• 

51. 1 

3.9 

3.9 

3.9 

a 
a 
1. 
1. 
1. 

3. 

a 
a  9 
a9 
a  9 
a9 
a9 

3.9 

a  9 
a9 
a9 
a9 
a  9 
a9 
a9 

3.9 

a9 
a9 
a  9 
1.1 
1.1 


9 
9 

1 
1 
1 

9 
9 


i>*. 


15.811 

1017.  61 

15.31 

1.^31 

15.31 

15.31 

15.31 

15^31 

15.81 

15.31 

15.31 

3036.01 

3611.31 

2611.  31 

15.31 

15.31 

15.31 

15.31 

15.31 

l.tl 

1.81 

1.31 

15.81 

15. 81 

15.81 

15.81 

15.81 

15.31 

15.31 

15.31 

15.81 

15.31 

15.31 

15.31 

15.31 

15.31 

15.31 

15.81 

15. 31 

15.81 

15.31 

1.21 

1.31 


3:t7>=9799.Sa 
.*.  ««=83a  315. 


m  =  43. 

Wheun 

=  1,    ««  = 

6.416 

««  = 

33a  315 

««««  = 

1496.945 

«  = 

3d.  69 

.'.  Kt<v  rejects  13, 13,  and  14. 


m  =  4a 

Whennx=3,    ««=      5.114 
«>=>  33a  315 
««  «»  =  119a  1763 
Kt »     34. 5483 
.'.  K«<c  rejects  none  other. 


*  Rejected  by  Peirce'a  Cdterion. 
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SECOND  CASE. 

Probable  error, 
ObMrvRlions  between  the  limits  2''.0  and  3^.9. 


m. 

n. 

V. 

»«. 

Lbt, 

1 

275. 

.075 

.005635 

m=40. 

3 
3 
4 

303. 
875. 
275. 

27.935 
.075 
.075 

779.805623 
.005625 
.005635 

\l  m— 1      \l      39 

5 

975. 

.075 

.005635 

V                 V 

6 

875. 

.075 

.005625 

Probable  error  of  single  observation  — 

7 

275. 

.075 

.005635 

0. 6745X4. 827  +,  or  r  —  ±  3. 2558  lbs. 

8 

275. 

.075 

.0U5635 

j^ 

9 

275. 

.075 

.005635 

Probable  error  of  final  result        .    .  or 

10 

275. 

.075 

.005635 

Vw» 

11 

275. 

.075 

.005635 

3.2558          .«.,^«^,,. 

13 

*2I6. 

R=  ±  — -   =  ±  5. 014789  lb. 

r  40 

13 

•330. 

*320. 

275. 

14 

Hence,  1;  =  375. 075  lbs.  ±  01 514789  lb. 

15 

".'675* 

*"*.' 005635' 

Assained  value,  «=375  lbs. 

16 
17 

275. 
275. 

.075 
.075 

.005635 
.005635 

*R«>Jected  by  Peirce*s  Criterion,  not  included  in  tUiscompu* 

18 

275. 

.075 

.005635 

tation. 

19 

275. 

.075 

.005635 

20 

270. 

5.075 

25.  755625 

31 

270. 

5.075 

85.755635 

92 

870. 

5.075 

25.755635 

3:} 

275. 

.075 

.005635 

34 

275. 

.075 

.005635 

25 

275. 

.075 

.005635 

3tf 

275. 

.075 

.005625 

37 

275. 

.075 

.006635 

28 

275. 

.075 

.005635 

39 

275. 

.075 

.005625 

30 

275. 

.075 

.005635 

31 

275. 

.075 

.005635 

33 

275. 

.075 

.005635 

33 

27.'5. 

.075 

.005635 

34 

375. 

.075 

.005625 

35 

275. 

.075 

.  005635 

36 

275. 

.075 

.005625 

37 

275. 

.075 

.005635 

38 

275. 

.075 

.005625 

39 

275. 

.075 

.005635 

40 

275. 

.075 

.005635 

41 

275. 

.075 

.005635 

43 

270. 

5.075 

25.755635 

43 

270. 

5.075 

95.755635 

fn—40. 

Snin=11003. 

Zt»- 

908.775000. 

!t=27J 

}.  075  lbs. 
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THIRD  CASE. 

Probable  error. 
Obaervations  between  the  limits  of  3".3  and  3".6. 


«. 

*.         1 

V. 

»«. 

Lb». 

1 

275. 

12. 

144. 

m— 7. 

9 

975. 

12. 

144. 

Wheun— 1       ««—    2.866 

3 

27a 

7. 

49. 

««=148.83 

4 

270. 

7. 

49. 

ic*««=4;l6. 54706 

5 

250. 

13. 

169. 

««=  20.653+ 

6 

250. 

13. 

169. 

.\Ki<v  rejects  none. 

7 

250. 

13. 

169. 

1 

• 

ProhaUe  error. 

Snm — 1840. 

r  t>«=89?. 
«»=148.83 

X =063  lbs.        1 

-               /Sr*           /e!93       .  ,«  ,«««, 

t 

m  — 7;  €—     /      *\  —     #^—±12.1992 

Probable  error  of  single  observation  =r 
0. 6745X  12. 1992,  or  r=  ±  a  226632  lbs. 

r 
Probable  error  of  final  result  =  -7=,  or 

Vm 

a2286 
R=±  --7y=r=±3.1091bs. 

Hence,  «=263  lbs.  db  3. 109  lbs. 
Assumed  value,  9;= 263  lbs. 

XoTR. — The  probable  error  iu  this  case  would  have  been  less  had  the  number  of  observations  been 
greater,  providfed  the  observations  had  not  varied  much  from  those  taken. 


BENTON'S  DYNAMOME lER. 

Table  I. — Showing  tlie  lengths  of  the  two  cuts  made  in  (he  same  copper  blocks  for  the  same 

reading  of  the  dynamometer. 


1- 

K 

II 

i^ 

Pressure     on 

0  . 

a 

.a 

springs  =  0, 

r  on 
block 

tof  00 
look. 

eofBe 
Lnefor 

0 

(0  8  a 
«  S  0 

£7S. 

initial  read- 
ing before 
making. 

Length  of— 

Remarks. 

Weigh 

ct  a  S 
9  S  0 

1st  cut. 

2d  cut. 

1st  cut. 

2d  cut 

Oraifu. 

Inches. 

Inehei. 

Inehei. 

Iriches. 

Inehet. 

91 

832.5 

1.50 

15800 

0.98 

0.98 

0.595 

a  595 

The  Adams  cutter  for  Rodman  pres- 

9:2 

825.5 

1.02 

19040 

Lost. 

.98 

.63 

,ea 

sure-piston  used. 

93 

827.5 

1.10 

21200 

.98 

.99 

.675 

.675 

The  steel  scales  used  were  made  by 

94 

826.5 

1.80 

23900 

Lost. 

.99 

.695 

.695 

Brown  St.  Sharp,  of  Providence, 

95 

832.5 

1.90 

26600 

Lost 

.99 

.745 

.745 

R.L 

96 

827.0 

2.00 

29300 

.99 

.99 

.77 

.77 

For  prints  of  these  blocks  and  cuts, 

97 

829.0 

2.10 

:)2050 

.99 

.99 

.82 

.82 

vide  Plate  IIL 

98 

836.0 

2.20 

34800 

.99 

.99 

.83 

.82 

99 

828.0 

2.30 

37550 

.99 

.99 

.8J.- 

.87 

30 

837.0 

2.40 

40300 

.99 

.99 

.90* 

.88 

31 

830.5 

2.50 

43050 

.99 

.99 

.92 

.915 

39 

835.0 

2.60 

45800 

.99 

.99 

.945 

.915 

33 

828.0 

2.70 

48550, 

.99 

.99 

.975 

.955 

34 

821.5 

2.80 

51300 

.99 

.99 

.985 

.96 

33 

836.0 

2.91 

54325 

Lost 
*.99 
t.98 

.99 

1.02 

.98 

/ 

*  Initial  reading  at  end  of  experiments, 
t  Initial  reading  16  hours  after. 
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Table  II.— BENTON^S  DYNAMOMETER. 

A. 

Weighte  required  to  compress  the  spiral  springs  of  Benton^s  dynamometeTf  as  determined 
aottial experiment^  together  with  the  corresponding  readings  upon  the  scale. 


Beading  of 

Weight  required 
to      compress 

Total  weight. 

Reading  of 

Weight  required 
to      compress 

Total  weigh 

springs  O^'.l. 

springs  0".L 

Inekef. 

Lbs. 

Lbt. 

Inehea. 

Lb9, 

LU- 

1.10 

500 
770 

3.40 
3.50 

275 
275 

40:10 

1.20 

270 

4.11)5 

1.30 

270 

1040 

2.60 

275 

4580 

i:40 

270 

1310 

I             3.70 

275 

4855 

1.50 

270 

158U 

3.80 

275 

5130 

1.60 

270 

1850 

2.90 

275 

5405 

1.70 

270 

2120 

3.00 

275 

5680 

1.80 

270 

2390 

3.10 

275 

5955 

1.90 

270 

d6tf0 

3.20 

275 

6230 

3.00 

270 

2930 

3.30 

363 

6493 

3.10 

27.'5 

3205 

3.40 

263 

6756 

2.20 

275 

3480 

3.50 

263 

7019 

3.30 

275 

3755 

3.60 

263 

7282 

B. 

Weights  in  pounds  required  to  compress  spiral  springs  through  fractional  parts  of  an  in 

less  than  one-tenth,  (O'M.) 


Keading  of  scale. 

Between— 

1".10  and  2". 

2".  and  3" .2. 

3".8  and  ^'.6. 

Inches. 

Lbs. 

Lbs. 

Lbs. 

.01 

27 

27.5 

26.3 

.02 

54 

.55.0 

52.6 

.O'i 

81 

82.5 

7a  9 

.04 

108 

110.0 

105.3 

.05 

135 

137,5 

131.5 

.06 

162 

165.0 

157.8- 

.07 

189 

192.5 

184.1 

.08 

216 

220.0 

310.4 

.09 

243 

347.5 

2;J6.7 

.10 

270 

875.0 

263.0 

Note. — Scale,  50  divisions  to  one  inch.     Upper  end  of  scale  engaged  0".12  in  slot  on  frame.    Tl 
upper  terminal  plane  is  assumed  as  the  zero  of  the  scale. 


Table  III.— BENTON'S  DYNAMOMETER. 

C. 

Scale  of  xwcssures. — Reading  of  the  scale  of  Benton^s  dynamometer  corresponding  to  pressu 
in  poundii  per  square  inch ;  readings  estimated  from  the  zero  of  the  scale. 


Beading  of  scale. 

Pressure. 

Beading  of  scale. 

Inches. 

Lbs. 

Inches, 

1.10 

.^000 

2.40 

1.20 

7700 

2.50 

1.30 

10400 

2.60 

1.40 

13100 

2.70 

1.50 

15800 

2.80 

1.60 

18500 

2.90 

1.70 

21200 

3.00 

1.80 

23900 

a  10 

1.90 

26600 

3.20 

2.00 

29.100 

3.30 

2.10 

.  32050 

3.40 

2.20 

34800 

a50 

2.30 

37550 

• 

3.60 

Pressure. 


Lbs. 

4(rm 

4.3050 
45800 
48550 
51300 
54a'>0 
56800 
59.'V50 
62300 
64930 
67560 
70190 
72820 
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D. 

lire  in  pounds  per  Bquare  inch  for  fractional  readings  of  scale  less  than  one-tenth  (O'M) 

of  an  inch. 


^«adi]ig  of  tciile. 

Pressure  betveen  limits. 

1".10  and  2". 

2"  and  3".2. 

3".2  and  3".6. 

Ineheg. 

X6t. 

Lb9, 

Lbs. 

.01 

»70 

275 

263 

.04 

540 

550 

526 

.03 

810 

825 

789 

.04 

1080 

1100 

1052 

.03 

1350 

1375 

1315 

.06 

1630 

1650 

1578 

.07 

1890 

1925 

1841 

.08 

2160 

3200 

2104 

.09 

34.30 

2475 

2367 

.10 

2700 

2750 

2630 

n^^^yn.— Scale.  50  divisioDs  to  one  inch.    C7ppel^  end  of  scale  engaged  0'M3  in  slot  on  frame.'  The 

^c*^^  terminal  plane  is  assamed  as  the  sero  of  the  scale. 
a^^Viles  C  and  D  are  computed  from  Tables  A  and  B,  upon  the  hypothesis  that  the  area  of  the  cross- 
^^^^  of  the  Kodman  pressure-piston  is  one-tenth  of  one  square  inch. 


THE  BENTON  DYNAMOMETER. 
Explanation  of  plates. 

Plate  L 

^ig.  1.  Front  elevation  withoat  appendages. 
^  ^jg.  2.  Side  elevation — casing  removed  on  one  side,  showing  springs, 


^.  3.  The  two  nests  of  springs — section  of  upper  nest, 
^ig.  4.  Plan  of  same  and  cylindrical  casing,  showing  manner  of 
^"^^^king  joints. 

^ig.  5.  Upper  face  of  upper  guide-block, 
^ig.  6.  Upper  face  of  lower  guide-block, 
^ig.  7.  Plan  of  dynamometer — pedestal  and  wheel  removed. 
:f  ig.  8.  Wheel. 

Plate  IL 

^ig.  1.  Plan  of  block  for  housing. 

^ig.  2.  Elevation  of  same. 

I^ig.  3.  Plan  of  housing  for  copper  block  and  cutter. 

^ig.  4.  Elevation  of  same. 

^ig.  5.  Side  elevation  of  Adams's  cutter. 

HB'ig.  6.  End  elevation  of  same. 

^ig.  7.  Base  and  longitudinal  section  of  limit-gauge. 

K^ig.  8.  Plan  of  same. 

^ig.  9.  End  elevation  of  copper  block. 

U'ig.  10.  Plan  of  same. 

Plate  III. 

If  igs.  21-35.  Prints  from  copper  blocks  showing  size  of  cuts, 
o  shows  cuts  made  for  reading  of  3''.5. 
h  shows  single  cut  for  reading  of  3'^5. 

25  OBD 
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CUTTERS  AND  PISTONS  FOR  PRESSURE-GAUGES. 
[Spiral  oattere  not  incladed  in  thisTeport.] 

Tlie  descriptions  of  the  forms  aud  dimensions' of  cutters  and  pistooa 
for  pressure-gauges  have  been  published  in  a  rather  fragmentary  uau- 
ner,  and  so  intermingled  with  correlative  subjects  that,  to  arrive  at  the 
history  of  what  has  been  done,  we  are  obliged  to  consult  the  several 
reports  through  which  the  various  details  are  scattered.  In  view  of 
these  facts,  it  is  thought  desirable  to  collect  into  one  report  all  the  de- 
tails concerning  these  instruments;  in  other  words,  to  give  a  description 
of  them  as  written  by  those  who  first  used  them.  The  exact  laugoage 
of  the  writers  has  been  retained  in  making  extracts  from  their  reports. 
Some  of  the  subject-matter  of  these  extracts  is  irrelevant,  and  bears 
but  indirectly  upon  the  object  in  view,  but  it  could  not  be  avoided,  as 
tbe  intention  is  to  present  the  writers^  statements  entire.  In  Angast, 
1854,  Major  Wade  submitted  a  report  on  the  strength  and  properties  of 
metals,  and  on  the  manufacture  of  bronze  and  iron  cannon  at  fonndries 
under  his  supervision  during  the  years  1850  and  1851,  from  which  tbe 
following  extracts  are  taken : 

Tbe  comparative  softness  or  hardness  of  metals  is  determined  by  tbe  balk  of  the 
cavities,  or  indentations,  made  by  eqaal  pressures ;  the  softness  being  as  the  bolk  di- 
rectly, and  the  hardness  as  the  bulk  inversely. 

The  instrument  used  for  making  the  indentations  is  represented  in  Figs.  1, 2, 3,  and  4, 
Plate  I.  The  form  of  the  indenting  part  of  it  is  a  pyramid ;  the  sides  and  opposite  an- 
gles of  its  base  are  equal. 

The  longest  diagonal  of  its  base  is  1  inch,  the  shortest  0'^2,  and  the  height  of  tbe 
pyramid  is  O'M.  The  planes  of  the  sides  intei*sect  at  the  penetrating  edge,  at  aa  angl^ 
of  9(P.    (See  **  Experiments  on  Metals  for  Cannon,"  page  259.) 

Again : 

Of  the  different  forms  of  cavity  made  by  the  indenting-tools,  that  of  the  pyramid  is 
preferred.  The  cone,  with  an  angle  of  90<^  at  its  point,  will  make  a  cavity  abont  eqoal 
in  bulk  to  that  made  by  the  pyramid  under  equal  pressures ;  but  the  latter  may  be 
more  accurately  determined  because  it  makes  a  longer  mark,  and  minute  differences 
are  thus  rendered  more  sensible.  The  form  of  the  pyramid  may,  however,  be  improved 
by  making  the  longest  diagonal  of  its  base  l'^25  instead  of  V\  and  by  making  its  sides 
meet,  in  the  penetrating  ed^e,  at  an  angle  of  60^  instead  of  90^;  the  height  remaioiog 
the  same  as  at  present.  This  would  make  a  longer  line  and  mark  minute  differences 
more  accurately.    (See  **  Experiments  on  Metals  for  Cannon,''  pa^  266.) 

General  Eodman,  in  his  report  on  experiments  made  in  1857-58  for 
determining  the  absolute  pressure  of  gas  in  the  bore  of  a  gun,  gives  the 
following : 

A  42-pounder  gnu  was  pierced  through  the  oascabel,  along  the  axis,  and  at  intervals 
of  two  calibers  along  its  side  and  perpendicular  (except  that  nearest  the  mnzs1e)to  its 
exterior  dtirface,  with  holes  0.38  inch  in  diameter  and  extending  through  to  the  bore. 
Concentric  with  these  holes  were  bored  others  1.5  inches  in  diameter  and  1.5  inches  deep. 

These  holes  were  tapped,  and  the  housing  which  contained  the  indeo ting-tool  aD<^ 
the  copper  specimen  to  be  indented  was  screwed  into  one  of  them  when  m  use,  the 
others  being  filled  with  plugs,  tightly  screwed  in.  The  diameter  of  the  indentingP^^ 
ton,  on  the  inner  end  of  which  the  pressure  of  the  gas  was  exerted,  was  0.368  iocb. 
Fig.  5,  Plate  TV,  shows  a  section  through  the  axis,  and  Fig.  8  a  side  elevation  of  tb« 
indenting  apparatus.  The  indenting-tool  had  a  snug  working  fit  in  the  housing.  ^^^ 
hole  in  the  nousing,  shown  at  o,  and  the  recess  around  the  stem  of  the  mdentiDg't<)|^^ 
which  it  enters,  were  made  for  the  purpose  of  letting  out  any  gas  that  might  pass  ^r 
piston,  and  thus  prevent  its  acting  against  the  shoulder  of  the  indenting-tool,  and  ^^^  ! 
this  purpose  it  answered  very  well. 

The  mode  of  determining  pressures  by  this  apparatus  is  as  follows :  . . 

The  shank  or  piston  of  the  indenting-tool,  aud  tbe  hole  in  the  housing  into  which  ^ 
is  inserted  for  use,  are  well  cleaned  and  oiled,  and  the  indenting-tool  inserted  into  ^*^^ 
bousing,  which  is  then  screwed  into  the  gun,  and  a  disk  of  soft  copper  placed  on  V\, 
point  of  the  indenting-tool,  the  disk  being  held  in  position  by  the  screw  b  acting  eV^J^^^ij 
upon  a  second  copper  disk  or  upon  a.  pK^cft  ol  vtow  having  a  plane  surface  next  the  ^^ 
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Ku  ^^  indeuted.  The  preBsnre  exerted  upon  the  inner  end  of  the  indentinj^-piston  forces 
hK^  point  of  the  indenting-tool  into  the  copper  disk  when  the  ^un  is  tked.  This  disk  is 
^^^Q  removed  to  the  testing-machine,  and  the  pressure  required  to  produce  an  equal  in- 
^^otation  with  the  same  tool  in  the  same  disk,  or  one  from  the  same  bar  of  copper,  is 
fj^nrately  weighed;  then  knowing  the  area  of  a  cross-section  of  the  indenting-piston, 
^Q«  pressure  per  square  inch  is  calculated.  For  the  purpose  of  getting  greater  accuracy  of 
^^^  cilts,  the  indenting-potnt  is  very  broad  and  thin,  so  as  to  make  a  very  long  cut  as 
^  opared  with  its  breadth  and.  depth.  With  the  tool  used  in  these  experiments,  a  dif- 
^<»rQQoe  of  pressure  of  25  pounds  was  distinctly  perceptible  when  added  to  a  pressure  of 
sOoo  pounds  ou  the  indenting-tool,  and  corresponding  to  a  pressure  of  about  3,000  pounds 
^i*  square  inch  in  the  g^n,  or  to  an  error  of  less  than  250  pounds  in  3,000  pounds.  So 
'^,^t  the  indications  of  this  instrntnent  may  be  safely  regarded  as  approximating  to 
^^tbin  1,000  pounds  of  the  true  pressure,  oven  for  the  greatest  pressures  exerted,  and 
'^^ch  nearer  for  the  smaller  pressures.  This  method  of  determining  the  pressure  of 
^^^  in  the  bore  of  a  gun,  and  a  modification  of  it,  involving  the  use  of  a  spring  in  lieu 
^^  the  indenting-tool  and  specimen,  was  suggested  by  me  to  M^j.  W.  Wade  as  early 
^  1851,  who  thought  well  of  it.  He,  however,  left  the  employ  of  the  Department 
^^>oat  that  time,  and  I  never  had  an  opportunity  of  applying  it  till  in  these  experi- 
"^^ntSy  when  it  was  first  applied  to  the  experimental  42-pounder  gun.  (See  **£xperi- 
'^^Dts  DO  Metals  for  Cannon,''  pp.  174, 175.) 

Xq  the  foregoing  experiments  with  the  42-ponnder  gun,  the  indentations  from  which 
^«  pressures  at  the  bottom  of  the  bore  were  determined  were  made  by  a  piston  having 
^  tuach  longer  stem  than  that  which  made  the  indentations  from  which  the  pressures 
^t  other  points  were  determined.  All  the  foregoing  results  with  that  gun  show  the 
^t^eaaare  at  the  bottom  of  the  bore  to  be  very  considerably  less  than  that  at  two  cali- 
^rs.  In  order  to  reconcile  this  discrepancy,  a  piston  extending  into  the  surface  of  the 
K>re  iivas  used  at  two  calibers,  and  gave  at  the  first  tire  a  pressure  of  23,505  pounds, 
^d  26,560  at  the  second  fire,  with  lo  pounds  of  powder  and  one  solid  shot,  the  piston 
tickiog  so  tightly  in  the  gun  and  housing  that  it  was  with  difficulty  that  it  was  ex- 

The  cause  of  the  piston  sticking  was  that  the  powder  entered  the  space  around  the 
>i«ton  and  clogged  it  so  tightly  that  its  indications  of  pressure  were  far  below  those 
>btiMned  with  the  short  piston  at  the  same  point,  or  those  obtained  at  the  breech.    The 
ise  of  both  the  long  pistons  was  then  abandoned,  and  one,  whose  inner  end  did  not 
extend  quite  through  the  housing  when  in  position,  with  a  gas-check  of  thin  brass  in- 
serted, so  as  to  prevent  the  gas  from  clogging  the  stem,  was  adopted.    The  gas-check 
Was  a  hollow  cup  made  of  sheet-brass,  and  of  the  same  or  a  little  greater  diameter 
than  the  stem  of  the  indenting^piston ;  it  was  inserted  into  the  month  of  the  housing 
irith  ita  mouth  toward  the  bore  of  the  gun.    Ijbs  position  is  shown  at  g  in  the  section 
€  the  indenting  apparatus,  (Fig.  5,  Plate  I.)    This  arrangement  was  found  to  entirely 
t^vent  the  clogging  of  the  stem  of  the  indei^ing-tool,  it  being  generally  as  free  from 
Hwder  stain  when  removed  as  when  inserted.    (See  **  Experiments  on  Metals  for  Can- 
to,'' pp.  179, 180.) 

{The  description  of  the  Rodman  pressure-piston  given  in  the  Ordnance 

tnual  of  1861  is  substantially  the  same  as  that  given  above,  except 
wt  the  bole  drilled  into  the  bore  of  the  gun  to  receive  the  shank  of  the 
losing  is  given  as  (y'A  in  diameter,  instead  of  (y^38,  and  the  gas-check 
loade  of  thin  copper  instead  of  brass.    The  Ordnance  Manual  also 
^8  that  '*  this  shank  (of  the  housing)  has  a  cylindrical  hole  through 
axi^  0.37  inch  in  diameter,  into  which  the  piston  fits  closely.'' 

RODMAN'S  INTERNAL  PRESSURE-GAUGE. 

lie  pressure  of  the  gas  in  the  15-inch  gnn  was  determined  by  the  method  of  indenta- 
]  as  heretofore  explained,  except  that  the  apparatus  was  placed  wholly  within  the 
tf  the  gun,  being  inserted  in  the  bottom  of  the  cartridge-bag,  and  having  the  charge 
^  over  it,  so  that  no  powder  should  get  under  it  and  come  between  it  and  the 
%  of  the  bore  when  rammed  home  in  the  gun.    The  accompanying  diagram 
Y)  shows  the  construction  of  this  instrument;  AA,  outer  cylinder ;  BB,  screw- 
W  closing  mouth  of  outer  cylinder ;  hh,  copper  gasket,  to  form  gas-tight  joint ; 
Unen  of  copper  to  be  indented;  I,  indenting-tool;  p,  inden  ting-piston ;  g^  gas- 
In  using  tnis  instrument,  all  its  parts,  except  the  exterior  of  the  outer  cylinder, 
fully  cleaned  before  each  fire,  and  the  threads  of  the  screw-plug  and  the  indent- 
vn  carefully  oiled :  the  copper  specimen  is  then  placed  in  the  bottom  of  the 
t  the  indenting-piston  inserted  into  the  screw-plug,  and  with  the  outer  cylinder 
11  the  plug  is  screwed  home,  being  afterwards  tightly  set  in  with  a  wrench 
I  cylinder  is  held  in  a  vise.    The  cylinder  is  then  carefully  set  down  upon  its 
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cloHed  eDd,  and  the  iDdentinf^- piston  gently  pushed  down  till  the  point  of  the  indent- 
ing-tool  rests  upoM  the  copper  specimen  ;  a  small  gas-check  is  then  inserted,  mouth 
outward,  till  it  rests  upon  the  end  of  the  iudenting-piston«  It  gives  additional  secnr- 
ity  against  the  passage  of  gas  to  place  a  small  wad  of  cotton  or  tow  over  the  gas- 
check,  pressing  it  in  nrmly  without  driving,  as  a  very  light  hlow,  several  times  re- 
peated, might  give  a  greater  indentation  than  that  due  To  the  pressure  to  which  it  was 
to  be  subjected,  and  thus  give  erroneous  results.  The  instrument  is  inserted  into  the 
gun  with  the  screw-plug  toward  the  muzzle,  and  is  generally  found  in  the  bore  of  the 
gun  after  its  discharge,  when  the  screw-plug  is  withdrawn  and  the  specimen  removed, 
having  an  indentation  in  its  surface,  due  to  the  pressure  that  has  been  exerted  upon 
the  outer  end  of  the  indenting-piston.    The  indications  of  pressure  are  foand  to  be, 

generally,  something  les^,  for  equal  charges,  by  this  instrument  than  by  the  external 
ousing;  this  may  be,  and  probably  is,  due  to  the  retardation  of  the  rate  of  inflamma- 
tion of  the  charge  by  the  presence  of  the  instrument,  and  to  the  heat  absorbed  by  it. 
For  these  reasons  this  instrument  should  be  as  small  as  may  be  compatible  with  its 
practical  use.  To  enable  those  who  have  not  the  means  of  determining  the  pressnre 
corresponding  to  a  given  length  of  indentation,  to  obtain  approximate  results  from  the 
pressure-gauge,  the  following  table*  was  constructed  by  accurately  measuring  the 
length  of  cut  dne  to  each  100  pounds  from  100  to  9,000.  The  indentations  were  made 
wito  an  indenting  tool  of  the  dimensions  given  in  the  plate,  (Plate  V,)  showing  the 
construction  of  the  pressure  gauge,  and  in  the  same  bar  of  annealed  copper.  These 
results  were  plotted,  and  the  accompanying  mean  curve  constructed  from  them,  and 
from  this  curvet  the  lengths  of  cuts  given,  in  the  table  were  taken."  (See  ^'Experi- 
ments on  Metals  for  Cannon,"  pp.  299,  300.) 

In  reference  to  the  Eodman  internal  pressare-gange,  Commander 
Marvin,  XJ.  8.  Navy,-  (see  '*  Art.  1337,  p.  492,  Naval  Ordnance  and  Gun- 
nery,'') gives  the  following :  "  The  indications  of  pressure  by  this  instru- 
ment are  generally  found  to  be  something  less  for  equal  charges  of  pow- 
der than  those  by  the  external  gauge ;  one  reason  for  this  is  probably 
owing  to  the  fact  that  in  the  external  gauge  the  gas  has  a  considerable 
space  to  travel  through  between  the  powder-chamber  and  the  indicating 
parts,  so  that  before  reaching  the  piston  the  gases  have  attained  a  high 
viS'Viva^  especially  with  quick-burning  powders." 

CmOULAB  OUTTEBS. 


—  J- 


The  Adams  cutter. — In  June  or  July,  1875,  Major  Farley,  Ordnance 
Department,  U.  S.  A.,  directed  Mr.  J.  S.  Adams,  a  gauge-maker  at  the 
National  Armory,  to  make  two  cutters,  having  exactly  the  same  dimen- 
sions, for  theKoclman  pressure-gauge,  giving  him  as  a  model  a  pressure- 
gauge  made  at  Frankford  arsenal,  designed  for  use  with  muskets.  The 
knife-edge  of  this  model  was  of  the  usual  pyramidal  form  of  the  Bod- 
man  cutter,  and  was  0'^78  in  length.  Mr.  Adams  found  that  it  was  a 
mechanical  impossibility  to  so  file  the  faces  of  this  pyramid  as  to  have 
the  two  cutting  or  indenting  edges  identical  in  form  and  dimensions.    He 

accordingly  conceived  the  idea  ot  turning  a  beveled  edge  with  a  circu 

lar  profile  upon  the  perimeter  of  a  steel  disk,  as  this  could  be  accurately*^:^ 
done  in  a  lathe  or  mill,  thus  securing  the  perfect  agreement  of  all  cutter^==j 
taken  from  that  disk,  and  at  the  same  time  diminishing  both  the  cos 
and  time  of  fabrication.  Mr.  Adams  took  the  Ro3man  cutter  abov 
mentioned,  and  found  by  trial  a  circle  which  would  pass  through  th 
three  angular  points  of  the  edge,  as  shown  here — 


This  circle,  whose  diameter  he  found  to  be  2".88,  he  assumed  as  the 
one  which  should  form  the  cutting  edge  of  the  new  series  of  cutters  to  be 
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fabricated.  The  steel  disk  was  0''.233  tliick.  It  was  pierced  with  a 
oentral  hole  V  in  diameter  for  coDvenieuce  ot  adjustment  to  an  arbor 
of  a  lathe  or  mill  already  on  hand.  The  bevels  upon  the  two  sides  were 
equal.  Hence,  the  cnttin^  ed^e  itself  is  an  arc  of  a  circle  with  a  diam- 
eter equal  to  2''.88,  and  is  formed  by  the  intersection  of  two  right  cones, 
tamed  base  to  base,  (bases  circular,)  and  having  a  common  axis.  This 
makes  the  bottom  of  the  cut,  or  indentation  in  the  copper  block,  an  arc 
of  a  circle,  and  the  limiting  lines  of  the  same  Indentation  upon  the  sur- 
face of  the  block,  arcs  of  two  equal  hyperbolas.  The  form  and  dimen- 
sions of  the  disk  and  cutter  are  given  in  Figs.  1,  2,  and  3,  Plate  Vl. 
"-  The  cutter-block  is  rectangular  in  shape,  I'MS  long,  0".74  wide,  and 
0''-74  thick.  A  groove  is  planed  in  one  of  the  longer  sides  (y'.2  deep,  and 
safSciently  wide  to  receive  the  indenting  edge.  On  the  opposite  side  is 
■drilled  a  hole  0".4  deep  and  0'^5  in  diameter,  for  the  reception  of  the 
larger  end  of  the  piston.  In  the  bottom  of  this  hole  a  smaller  one  is 
^^nutersunk,  for  a  small  screw  which  projects  into  the  cutter-groove  and 
serves  to  hold  the  indenting  segment  in  position  after  insertion.  This 
^fi^ment  projects  0''.3  from  the  cutter-block  and  is  engaged  (y',2  in  that 
^lock.  There  have  been  three  Adams  cutters  of  the  same  size  taken 
^om  the  disk  and  set  in  cutter-blocks,  viz :  Cutter  No.  1,  made  for  the 
Rational  Armory,  and  now  on  hand  at  this  place ;  cutter  No.  2,  made 
^i*  Hazard  Powder  Company,  of  Hazardville,  Conn.  [This  cutter  was 
^("f)ken  in  the  hands  of  the  company  by  the  accidental  omission  of  the 
^^pper  block  from  the  housing  while  firing.]  Cutter  No.  3,  made  for 
*^^zard  Powder  Company,  (to  replace  No.  2.)  There  is  material  for 
^t^other  cutter  sjill  upon  the  disk. 

NATIONAL   ABMOBY  CIBOULAB  CUTTER. 

I     This  is  a  modification  of  the  Adams  cutter,  from  which  it  differs  only 
^^  the  details  of  its  form  and  dimensions.    The  diameter  of  the  circle 
^hich  forms  the  cutting-edge  is  3'^;  the  angle  formed  by  the  elements 
^f  the  two  right  cones  whose  intersection  forms  that  edge  is  6(P  instead 
^f  61^  2(K.    The  altitudes  of  these  cones  are  the  same,  and  are  equal  to 
2^^866.    The  thickness  of  the  disk  is(y'.25.    The  angle  of  60^  was  adopted 
M>r  the  edge  as  being  an  angle  which  could  be  accurately  formed  in  a 
^timing-lathe  without  difficulty;  as  almost  every  machinist  possesses  an 
^qailateral  triangular  gauge  by  which  he  can  verify  at  any  instant  the 
^n^le  included  ^tween  the  legs  of  the  striding-gauge  that  he  uses  to 
%uide  him  in  turning  the  bevels.    The  diameter  and  thickness  of  the 
^isk-plate  were  chosen  with  reference  to  retaining  the  angle  of  6(P,  and 
^itb  reference  to  ease  of  exact  measurement  by  practical  mechanics. 
^y  assuming  these  dimensions  the  strength  of  the  cutter  is  not  impaired ; 
it  iB  rendered  a  little  more  sensitive  to  small  differences  of  pressure  than 
t;he  Adams  cutter;   and  its  dimensions,  both  linear  and  angular,  are 
^^asily  preserved  in  fabrication  by  any  one  of  ordinary  mechanical  skill. 
^he  limits  of  these  linear  dimensions,  whether  expressed  in  hundredths 
'Or  thousandths  of  an  inch,  can  always  be  made  to  fall  upon  the  larger 
^nd  more  common  divisions  of  almost  any  English  scale  of  inches.    The 
special  advantage  of  the  circular  cutting  or  indenting  edge  is  that  it  can 
^e  readily  pressed  into  the  indentation,  previously  made  in  the  copper 
l>lock  or  disk  while  in  the  piece,  upon  its  removal  to  the  dynamometer 
or  testing-machine.    In  the  case  of  the  pyramidal  cutter,  it  is,  and  always 
will  be,  a  matter  of  considerable  difficulty  to  make  the  apex  of  the  pyr- 
amid coincide  with  its  former  position,  in  adjusting  it  in  a  dynamometer 
Cor  the  purpose  of  getting  the  reading  of  the  estimator  or  the  setting  of  the 
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limit-gauge,  in  order  to  govern  the  operator  in  making  the  similar  second- 
ary cut  or  cuts  from  or  by  means  of  which  the  pressures  are  determined. 
The  more  accurately  the  cutter  is  inserted  into  the  indentation  made  by 
the  force  of  discharge,  and  the  greater  the  precision  of  the  adjustment  ^ 

of  the  limit-gauge,  the  more  nearly  will  be  the  approximation  to  the  true  ^ 

pressure  as  determined  by  the  dynamometer.    With  the  circular  cutter,  ^, 

no  difficulty  is. experienced  in  adjusting  its  edge  to  the  bottom  of  the 
indentation  in  the  copper.  The  steel  disks  for  the  National  Armory 
circular  cutters  were  made  in  September,  1876«  Two  of  these  disks  were 
made  upon  the  same  date  by  Mr.  Adams.    (See  Figs.  1  and  2,  Plate  VII.) 

NATIONAL  ARMORY  CIRCULAR  CUTTER  NO.  1. 

The  indenting  segment  ("a,''  Fig.  1,  Plate  YII)  for  this  cutter  was 
taken  from  one  of  the  disks  above  mentioned,  to  be  used  in  the  Bodmau 
internal  pressure-gauge  belonging  to  the  Department  of  Ordnance  and 
Gunnery  at  the  U.  8.  Military  Academy,  West  Point,  N.  Y.    It  is  set  in 
a  cylindrical  cutter-block,  0''.54  in  length  and  r^5  in  diameter,,  made  to 
fit  the  cylinder  of  the  pressure-gauge.    The  segment  is  held  in  position 
by  two  screws  sunk  flush  with  the  upper  surface  of  the  block.    The  de-  — 
tails  of  the  block  and  cutter  are  shown  in  Fig.  3,  Plate  VII.    The  copper- 
disks  (Fig.  8,  Plate  VII)  used  in  the  above  pressure-gauge  are  VA  ii 
diameter  and  (^'.5  thick.    A  special  housing  and  limit-gauge  were  mad( 
for  the  Benton  dynamometer,  to  be  used  in  conjunction  with  this  cutter — ""^i^r- 
block  and  the  copper  disks. 

The  hotising, — The  housing  (Figs.  4,  5,  and  6,  Plate  VII)  is  made  oft:  -^=>f 
steel,  2".5  long,  3"  wide,  and  VA  high,  (exterior  dimensions.)  The  topc^C  P 
has  a  circular  hole  1".5  in  diameter,  into  which  the  cutter-block  is  in—  ^^' 
serted.  The  cylindrical  surface  of  this  hole  guides  and  retains  the  blocL^J^  ^ 
in  a  vertical  iK)sition.  On  the  bottom  of  the  housing  is  a  sliding-block^^^^ 
(Fig.  7,  Plate  VII)  of  steel,  pierced  with  a  hole  VA  in  diameter  to  holct-^ 
the  copper  disks.  The  motion  of  this  sliding-block  is  limited  laterally^KJ 
by  two  side  screws  upon  each  side  of  the  housing.  Its  longitudinal^  -^ 
motion  toward  the  rear  is  arrested  by  a  stop  screwed  on  to  the  rear  oK  ^^ 
the  housing.  This  stop  has  a  groove  parallel  to  its  upper  edge,  iimr^^^ 
order  to  avoid  interference  with  the  sliding  motion  from  the  acoidentaE^--^^ 
lodgment  of  dust  or  dirt  between  the  stop  and  sliding-block. 

The  limit-gauge. — The  limit-gauge,  (Fig.  1,  Plate  VIII,)  designed  fo^g^^ 
use  with  this  housing,  consists  of  two  parts  having  a  common  longitud 
inal  axis.    The  two  parts  are  connected  by  a  male  and  female  screw, 
shown  in  the  figure.    The  upper  part  has  a  friction-screw  (a)  attached 
to  assist  in  preserving  the  adjustment.    The  lower  part  has  a  rectauj^*^' 
gular  base  1''  long  and  0^'^  wide ;  near  the  shoulder  toward  the  upper  ^=^1* 
end  a  light  handle  (b)  is  screwi^  in  for  convenience  in  use.    The  uppe   ^^^ 
and  lower  bases  of  the  instrument  are  in  parallel  planes,  and  the  lengtW^^^ 
of  the  gauge  must  be  adjusted  to  the  distance  between  the  surfaces  (m — ^^ 
the  guide-blocks  of  the  Benton  dynamometer. 

Manner  of  using. — On  taking  the  piston,  cutter,  and  copper  disk  frocr:^^ 
the  pressure-gauge  after  firing,  it  will  be  found  that  an  indentation  hn^  ^ 
been  made  in  the  middle  of  the  disk.    Bemove  the  disk  and  cutter  tz^^ 
the  Benton  dynamometer.    Place  the  copper  in  the  sliding-block  wit^^ 
the  indentation  running  lengthwise  of  the  block,  and  put  them  both  iDt>^ 
the  housing ;  then  carefully  insert  (so  as  to  ilvoid  injuring  its  edge)  tb^ 
cutter  through  the  round  aperture,  bring  the  indentation  in  the  ooppcr 
directly  under  it  by  sliding  the  block  and  disk,  and  press  down  the  ca^ 
ter  firmly  into  the  cavity  with  the  thumbs.    Turn  the  cutter-block  and 
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^pper  disk  (both  being  free  to  move)  until  the  mark  on  the  top  and 
side  of  the  block  coincides  with  the  mark  across  the  top  of  the  housing. 
£y  keeping  the  cutter  and  housing  in  this  relative  position  the  paral- 
lelism of  the  middle  and  secondary  cuts  are  secured.    Now  place  the 
bousing  upon  the  block  of  the  dynamometer  and  lower  the  screw  until 
the  upper  guide-block  comes  to  a  bearing  upon  the  cutter  block;  give 
the  screw  a  few  turns  downward  to  insure  the  proper  insertion  of  the 
^ge  of  the  cutter  into  the  indentation.    [When  the  side  of  the  scale  is 
Q^ed  which  contains  fifty  divisions  to  tne  inch,  turn  down  the  screw 
until  the  reading  on  the  scale  is  about  ^^2 ;  provided^  the  scale  be  en- 
iraged  (yM2  in  the  upper  slot.    There  is  no  danger  of  enlarging  the  in- 
dentation so  long  as  the  pressure  applied  to  *^ settle''  the  cutter  is  less 
thau  that  which  produced  the  indentation.]    Without  raising  the  screw, 
^Just  the  limit-gauge  to  the  distance  between  the  two  guide-blocks; 
^heu  nearly  to  the  proper  height,  tighten  slightly  the  friction-screw, 
^nd  then  complete  the  adjustment  so  as  to  barely  allow  the  gauge  to 
^Hcle  back  and  forth  between  the  guide- blocks  without  binding.    Lay 
^be  limit-gauge  to  one  side,  taking  the  greatest  care  that  its  adjustment 
**  not  changed  by  the  accidental  turning  of  its  screw  until  after  the 
^foondary  cuts  are  made.    Now,  with  the  thumb  and  forefinger  of  the 
''^ght  hand,  raise  the  cutter  lightly  until  its  edge  is  just  clear  of  the 
^^pper,  and,  by  the  pressure  of  the  left  thumb,  slide  the  block  with  the 
^^pper  disk  to  the  right  or  left  until  its  side  brings  up  against  the  side 
^irews,  keeping  its  reat  end  abutting  against  the  stop ;  lower  gently 
^^  cutter,  keeping  the  mark  on  it  coincident  with  that  on  the  housing; 
^^ing  down  the  screw  slowly  until  it  bears  upon  the  cutter- block,  then 
*^^ume  the  limit-gauge  and  have  the  screw  turned  down  until  the  thread 
^f  light  between  the  top  of  the  gauge  and  upper  guide-block  is  just  dis- 
^t^pearing,  but  do  not  let  it  get  '*  pinched."    Eemove  the  gauge  and 
^ke  the  reading  on  the  scale  of  the  dynamometer.    Ease  up  the  screw 
^^d  raise  the  cutter-block  as  before,  with  thumb  and  finger,  and  slide 
^He  block  with  the  copper  disk  to  the  other  side  of  the  housing,  and 
^ake  similarly  a  second  cut  and  take  the  reading.    A  mean  of  these 
^Mro  readings  (which  should  differ  but  little  from  eaeb  other  if  proper 
^^re  be  taken)  will  be  the  reading  corresponding  to  the  pressure  re- 
quired ;  with  this  mean  reading  as  an  argument,  enter  TaUe  III,  ^^G" 
^tid  "  t)^^  for  Benton's  dynamometer,  and  take  out  the  pressdr^  corre- 
^t>onding  to  it^provided  the  area  of  the  piston  be  one-tenth  of  one  square 
^ch. 

NATIONAL  ABMOBY  CIBOULAB  GUTTER  NO.  2. 

This  cutter  was  made  and  designed  to  be  used  at  this  place  in  the 
^^odman  external  pressure-gauge  for  determining  the  pressure  of  gas  in 
ti^he  chambers  of  Springfield  rifles  and  carbines^    The  cutter-block  is 
^^lade  of  hardened  steel,  rectangular  in  shape,  TMS  long,  (K^76  high,  and 
<^^.74  thick.    The  groove  for  the  indenting  segment  and  the  hole  for  the 
larger  end  of  the  piston  are  identical  with  those  described  for  the 
^dams  cutter.    The  number  (2)  of  the  cutter  is  stamped  upon  the  side 
^nd  end  of  the  indenting  edge.    The  diameter  of  the  cutting-edge  is  in- 
dicated by  the  characters  ^^3"D.^  stamped  upon  the  o^er  side.    This 
block,  and  the  cutter,  is  shown  in  Fig.  2,  Plate  YIII. 

NATIONAL  ABMOBY  CIBOULAB  OUTTEB  NO.  3. 

This  cutter  is  identical  with  National  Armory  circular  cutter  No.  2  in 
its  dimensions.  It  was  made  for  JPrankford  arsenal,  to  be  used  in  con- 
nection with  a  musket  housing.  The  piston  belonging  to  it  is  C.357 
in  diameter.    It  is  shown  in  its  true  dimensions  in  Plate  IX. 
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PISTONS. 

The  indentiDgpistoDS  used  in  the  service  are  found  to  vary  in  th 
diameters.    The  pressure  of  the  gas  is  exerted  upon  their  inner  en 
and  varies  directly  with  the  area  pressed.    It  is  desirable  to  hav»    a 
series  of  pistons  adopted  which  shall  have  the  same  area  of  cross-section. 
In  practice,  the  area  of  these  pistons  has  generally  been  assumed  to  T^e 
one-tenth  of  one  square  inch.    The  following  table  gives  the  diameters, 
areas,  and  pressures  upon  those  pistons  of  which  the  dimensioDS  t^re 
known,  neglecting  friction,  and  supposing  the  pressure  per  square  inoli 
to  be  100,000  pounds. 


Table. 


Pistons. 


Ordnance  Manual,  1861. 


Frankford  arsenal,  (musket). 
Bodman  ..: 


Metcalfe 

Tiieoretioal 

National  Armory  circular  cutter. 
National  Armory  circular  cutter 

No.  3. 
West  Point  internal  pressure- 

gaugCb 


Diameter  of 
pistons. 

Area  of  pis- 
tons. 

Pressure 
upon  pistons 

Inehu. 
.37 

8q.  in. 
.  107521 

Lb». 
10752. 1 

.369 
.368 

.106940 
.106362 

10694.0 
10636.2 

.357 
.3368-f 
.356 
.357 

.100098 
.100000 
.099538 
.100098 

10009.8 

10000.0 

99.53.8 

10009.8 

.355 

.0989798 

9897.98 

Remarks. 


0".37  given  here  because  this  nun* 

has  sometimes  been  used  in  oa^^^ 

latins  pressures. 
Made  ror  National  Armory. 
Vide  **  Experiments  on  Metals 

Cannon/^  pp.  174, 175i 
Made  for  use  with  "spiral  cnttei 
True  diameter =0''.356894743746. 
Also  for  Adams'A  cutter. 
Made  at  NattoniU  Armory  for '. 

ford  arsenaL 


^#)t 


Little  is  known  in  regard  to  the  efifect  of  friction  upon  these  sho:^^ 
pistons.    The  friction  of  the  gas  check  against  the  walls  of  the  hoS^ 
would  render  the  indicated,  less  than  the  actual  pressures.     A  uniform 
system  of  pistons  and  cutters  should  be  established  in  order  to  rem 
the  results  obtained  comparable.    The  more  nearly  the  conditions  ai 
assimilated  the  greater  will  be  the  approximation  of  the  relative  pres^-^ 
ures  to  agreement     At  the  present  time  each  piston  necessitates 
separate  table  of  pressures,  and  when  the  length  of  the  cuts  is  requu 
to  determine  the  pressures  a  table  must  be  constructed  for  each  catte^ 

Bespectfully  submitted. 

D.  A.  LYLE, 
First  Lieutenant  of  Ordnance. 

National  Armory,  December  11, 1876. 

To  the  OoMMANDiNO  Officer, 

National  Armory. 
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Table  1,— National  Armory  circular  cutter  No,  1,  made  for  West  Point, 

Internal  pressare^gange.    (See  Plate  X) 


r 

V4 

^WVw* 

O 

u 

9 

.o 

a 

9 

I 

jz; 

:876. 

L5 

4 

15 

5 

io 

8 

> 

2 

L5 

6 

> 

1 

15 

7 

» 

9 

> 

3 

n 

10 

1 

I 


Ko.  1,  middle  oat. 


na 


1.6 

1.8 

1.8 

8.0 

9L8 

8.5 

8.8 

8.8 

3.01 

.^0 


4J 


s 


In. 

.565 

.68 

.63 

.6751 

.78 

.77 

.84 

.84 

.86 

.86 


Lbt. 

1H500 

31)906 

33900 

89300 

34800 

43050 

5l:i00 

51300 

57075 

56800 


Cat  No.  8. 


a  . 

is 

-    9 

I* 


In, 
1.6 
1.8 
1.83 
8.01 
8.881 
8.5 
2.7 
8.72 
3.03 
a03 


4i 

0 


t 

5 


Jn. 
.55 
.68 
.63 

.675^ 
.71 
.77 
.81 

.815i 

.86 

.8551 


Lb9. 
18500 
83900 
84785 

89575 
35350 
43050 
48550 
49100 
57fi85 
57350 


Cat  No.  3. 


In. 
L6 
^1.6! 
1.81 
8.00 
9L17 
8L5 
8.77 
8.78 
8.92 
8.94 


g 


In, 

.55 

.61 

.68 

.66 

.6951 

.77 

.885 

.815 

.86 

.85 


Lb9, 
18500 
18500 
94175 
89300 
'33975 
43050 
50475 
50750 
54600 
55150 


®  a 
go 

P4 


1^ 


Lbi. 
18500 
81800 
84400 
89437.5 
34663.5 
43050 
49518.5 
49985 
56118.5 
56850 


reading  the  aoale  of  Benton  dynamometer ;  bat  as  it  was  so  read  it  ie  placed  npon  the 

nts  No.  1  (middle  oate)  w^ere  made  a  fdw  days  before  the  others,  in  the  dynamometer.    Th  ® 
atii  were  made  by  the  limit-cauffe  and  then  the  readings  taken.    No  more  care  was  taken 
( the  limit-gaoge  than  that  likely  to  be  observed  by  an  ordinary  operattir.    Care  should  be 
y  the  person  who  turns  down  the  screw,  as  he  will  be  likely  to  "pinch"  the  gauge,  espe* 
bh  higli  pressurea. 


Table  II. — Pressures  in  chamber  of  Springfield  rifle. 
ents :  National  Armory  Circular  Cutter  No.  8 ;  Benton  Dynamometer  and  Limit-gauge. 


Araer- 
irCo. 

Reading  of 
Benton  dy- 
namometer. 

Pressures  per  square 
inch. 

Lengths  of  onto. 

Initial  veloci- 
ties, means. 

om 

wde 

a 
o 

p 

o 

9 
e 

• 

§ 

• 

« 

3 

In. 
.735 
.73 
.74 

.79 
.74 
.715 

.74 
.75 
.665 

.64 
.59 
.56 

.74 
.69 
.75 

4i 

a 

i 

is 

A 

II 
If 

Spec. 
1. 

In. 
1.76 
L76 
L8 

1.78 
L88 
1.78 

L8 

L88 

1.68 

1.59 
1.47 
1.46 

1.76 

L7 

L89 

In. 
L76 
1.8 
1.8 

1.71 
L88 
L75 

1.8 

L84 

L68 

1.58 
1.45 
L46 

L77 
L78 
1.83 

Lbt. 
88890 
28880 
83900 

91740 
84440 
81740 

93900 
86060 
19040 

16340 
14990 
14780 

98880 
81800 
84440 

Lbi. 
38tl80 
83900 
83900 

81470 
84440 
83550 

83900 
84980 
19040 

16340 
14450 
14780 

93090 
91740 
84440 

Lbt. 
88830 
83360 
33903 

8160S 
84440 
88145 

83900 
85580 
19040 

16340 
14780 
14780 

88955 
81470 
84440 

In. 
.78 
.67 
.71 

.69 
.73 
.69 

.79 
.73 
.64 

.61 
.57 
.56 

.68 
.69 
.78 

In. 
.78 
.71 
.73 

.69 
.73 
.60 

.79 
.73 
.64 

.61 
.56 
.56 

.70 

.685 

.78 

Feet, 
1999. 

1315.7 

131&4 

1354.0 

1388.3 

Feet, 

8. 
3. 

1, 

1960.6 

8. 
3. 

1. 

1393.9 

8. 
3. 

1. 

139&4 

8. 
3. 

1. 

1884.9 

8. 
3. 

1317.8 

he  middle  oats  were  made  by  the  actual  firing  of  service-charges  of  these  powders  in  a 
ride  with  Rodman  housing  attached.  The  secoud  and  third  cats  were  msMle  m  the  Benton 
sr.    The  initial  velocities  were  taken  and  computed  by  Lieutenant  Greer. 
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C. — Densimeters  for  the  determination  of  specific  gravities  of  meifha 

large-grained  potcders  for  cannon,  c    ? 

V  .  :' 

Office  of  the  Constructor  of  Ordnaj^c^, 

New  York  City,  March  12, 1877  • 

Sir  :  Herewith  I  have  the  honor  to  submit  a  description,  prepared  by 
your  direction,  of  the  instruments  employed,  and  of  the  jprocesses  pur- 
sued, at  Uiis  office,  in  the  determination  of  the  specific  gravities  of  metais 
and  of  large-grained  cannon  powders. 

Very  respectfully,  your  obedient  servant,  •  .# 

CHAS.  S.  SMITH, 

Lieutenant  of  Ordnmce, 
Lieut.  Col.  S.  Crispin, 

Constructor  of  Ordnance,  U.  8.  A. 


1.  specific  gravities  of  metals  for  cannon. 

The  instrument  employed  in  the  dmce  of  the  Constructor  of  Orduance, 
in  the  determination  of  the  specific  gravities  of  metals  for  cannon,  is^ 
simply  a  form  of  the  hydrostatic  balance,  and  was  adopted  in  place  o^ 
the  hydrometer,  formerly  in  use,  in  order  to  substitute  a  more  expedi- 
tions process  for  the  slow  and  tedious  operation  by  the  latter. 

description  of  the  instrument. 

Plate  I, — The  instrument  consists  of  a  delicate  beam-scale  A,havioS^ 
suspended  from  one  extremity  of  the  beam  a  brass  bucket  B,  the  botto^^ 
of  which  is  perforated  with  holes.    Underneath  the  bucket,  and  restio^ 
on  a  tripod  D — which  stands  over  the  scale  pan  in  such  a  manner  as  n^ 
to  interfere  with  either  the  movement  of  the  balance  or  working  wit^*^ 
the  pan — is  a  glass  jar  C,  to  contain  water  for  the  immersion  of  tt^^ 
bucket  and  specimen.    A  mark  is  scratched  upon  the  jar  near  the  tof^^ 
and  this  mark  indicates  the  height  at  which  the  water  should,  after  tt^^ 
immersion  of  the  bucket,  always  stand  previous  to  an  experiment.   Tt^  ^ 
immersion  of  the  specimen  causes  the  water  to  rise  above  this  marS^^ 
immersing  an  additional  portion  of  the  stem  of  the  backet,  and  thelatt^^ 
loses,  in  consequence,  a  slight  portion  of  its  weight  in  reference  to  tt^^ 
beam.    A  correction,  therefore,  becomes  necessary  to  compensate  fc^^ 
this  apparent  loss  in  weight.    To  determine  this  correction,  the  bucke  ^^j^T 
stem  is  graduated  in  the  following  manner:  The  beam  having be^  z. 
thrown  into  action,  and  the  immersed  bucket  balanced  by  weights  i-    . 
the  pan  attached  to  the  opposite  arm,  a  mark  is  made  upon  the  stem  ^^^ 
the  bucket  where  it  is  intersected  by  the  surface  of  the  water.    Tl^^^ 
height  of  the  water  in  the  jar  is  then  raised  till  as  much  more  of  tl^^ 
stem  is  immersed  as  is  likely  ever  to  be  the  case  in  practice.    Anoth^^  -, 
mark  is  then  made  where  the  stem  is  now  intersected  by  the  water,  an^  ^ 
the  loss  of  weight  in  the  bucket  ascertained. 

The  loss  in  weight,  for  the  maximum  immersion  of  the  stem,  amoan^ 
to  only  one-tenth  of  a  grain,  while  the  corresponding  length  of  stem^ 
nearly  one  inch;  the  space  between  the  marks,  therefore,  may  bereadi- 
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vided  into  tenths,  and  the  necessary  corrections  can  thas  be  read 

e  stem  in  aetnal  weight  to  the  nearest  tenth  of  a  grain. 

asing  simply  a  thread  in  place  of  the  bucket,  the  above  correction 

b  be  neglected ;  but  the  greater  convenience  offered  by  the  latter 

ed  to  its  final  adoption.    A  thermometer  is  suspended  from  the 

•  edge  of  the  jar,  as  shown  in  the  plate. 

)  balance  was  manufactured  by  Decker  &  Sons,  of  New  York,  and 

igned  to  bear  weights  as  heavy  as  35,000  grains.    It  was  adapted 

>  purpose  of  taking  specific  gravities,  as  above  described,  by  Mr.. 

8  Green,  of  New  York. 

3ESS  OF  TAKING  THE  SPECIFIC  GRAVITY  WITH  THE  BALANCE. 

^  process,  with  this  instrument,  of  taking  the  specific  gravity  of  a 
nen  of  metal  naturally  suggests  itself. 

3  jar  being  filled  with  water  to  the  fixed  mark,  and  the  bucket  sus- 
Ml  therein,  the  beam  is  thrown  into  action,  and  the  weight  of  the 
rsed  bucket  ascertained  by  means  of  weights  placed  in  the  opposite 
pan.  This  weight  being  noted  for  difiTerent  temperatures,  can  be 
ated,  and  thus  become  a  known  element  for  all  calculations  of  the 
3c  gravity  with  this  instrument.  The  specimen  of  metal  is  then 
d  in  the  pan  underneath  the  jar,  and  weights  added  to  the  other 
ill  the  balance  of  the  beam  is  restored.  The  sum  of  these  weight's 
I  weight  of  the  specimen  in  air,  plus  the  weight  of  the  bucket  in 
*.  The  specimen  is  now  transferred  from  the  pan  to  the  bucket, 
eplaced  by  weights  m  the  pan  underneath  the  jar,  till  the  eqnilib- 
is  again  established.    The  sum  of  these  latter  weights  is  the  weight 

9  volume  of  water  displaced  by  the  specimen,  plus  the  weight  lost 
)  bucket,  due  to  the  immersion  of  an  additional  portion  of  its  stem. 
088  in  weight  is  read  off  t&e  bucket  stem  in  tenths  of  a  grain,  and 
be  subtracted  from  the  weights  in  the  pan  underneath. 

Qote  the  weight  of  the  bucket  in  water,  as  first  determined,  by  a  ; 
ime  weight  of  bucket  and  the  weight  of  the  specimen  in  air,  by  b  ; 
eight  requisite  to  restore  the  equipoise  after  immersion  of  the  speci- 
[>y  c;  the  loss  of  weight  in  the  bucket  bydj  and  the  correction  for 
3ratare  by  t  Then  designating  by  D  the  specific  gravity  of  the 
I  tested : 

c  —  d 

Form  of  record  of  oompuitUion, 


neo. 


Weights 

Logarithms  corresponding  te— 

1 

e-h*-/. 

1 

• 

u 

water  at 
tempera- 

a 

M 

1 

a 

877 

•>4 

s 

s 

1 

QQ 
64« 

Specimen 

0 

a 
J 

1 

§ 
H 

770 

6-«. 

0  — d.  • 

Welgbt  of 
observed 
iure. 

0 

d 

s 

/ 

h 

.8951309 

817.25 

0.25 

3.  80-0739 

2.91222S5 

1.9992771 

7.8546 
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The  following  table  exhibits  a  comparison  between  results  as  deter- 
mined,  first  with  the  balance,  and  tben  with  the  hydrometer,  employing 
the  same  specimens  of  metal : 


Specimens. 

Specific  gravity. 

Diffdrenoe. 

Balance. 

Hydrometer. 

Brass - •• 

a  3760 
7.6776 
7. 1102 

&3753 
7.6785 
7.1194 

.0007 

Wronsht  iron  .........._......................................... 

-.0009 

Cast  iron 

-.009 

The  figures  in  the  fourth  column  correspond  to  differences  in  the 
weights,  as  determined  by  the  two  instruments,  amounting  to  fractioas 
sonly  of  one  grain. 

2.  SPECIFIC  GRAVITIES  OF  LARGE-GRAINED  POWDERS. 

The  instrument  employed  in  this  connection  was  constructed  by  Hr. 
H.  Troemuer,  of  Philadelphia,  Pa.,  after  the  plan  of  one  designed  by 
the  Messrs.  Da  Pont  de  Nemours  &  Co.,  and  employed  by  them,  with 
very  satisfactory  results,  in  testing  large-grained  powder  at  their  works 
near  Wilmington,  Del. 

It  is  a  mercury  densimeter,  adapted,  by  its  construction,  to  the  re- 
ception of  large  grains,  and  having  capacity  for  five  pounds  of  powder, 
which,  for  convenience,  is  the  weight  of  sample  always  employed.  It 
differs,  however,  from  the  small  densimeter  in  ordinary  nse  by  a  combi- 
nation of  the  different  parts,  such  that  the  reservoir  for  containing  the 
powder  and  mercury  to  be  weighed,  and  the  balance  by  means  of  which 
the  weighings  are  made,  are  assembled  together  in  one  instrument  The 
balance  also  is  so  adapted  to  its  special  purpose  as  to  simplify  consid- 
erably the  subsequent  process  of  calculation.  A  great  saving  of  labor 
and  time  is  gained  by  this  form  of  the  instrument,  and  the  occaneoce 
of  breaks  and  leaks,  so  frequent  in  the  smaller  one,  is  in  great  measore 
avoided.  Again,  from  the  much  larger  sample  of  powder  employed,  a 
fair  representative  result  of  the  specific  gravity  of  the  entire  lot  is  more 
likely  to  be  secured. 

DESCRIPTION  OF  THE  INSTRUMENT. 

Plate  II. — ^To  describe  more  particularly,  the  instrument  consists  of 
three  principal  parts,  to  wit:  A  beam -scale.  A,  a  reservoir,  B,  to  contain 
the  powder  and  mercury  to  be  weighed,  and  of  a  bowl,  O,  to  contain  mer- 
cury alone.  In  connection  therewith,  an  air-pump,  D,  is  employed,  the 
cylinder  of  which  has  communication  with  the  interior  of  the  reservoir 
through  a  rubber  tube  leading  from  the  nozzle  z  of  the  pump  to  the 
glass  tube  a  at  the  top  of  the  reservoir.  The  balance  is  suspended 
from  a  hook,  b^  firmly  secured  to  the  roof  of  the  housing,  and  its  a^i^ 
of  suspension  is  a  knife-edge  lying  in  the  same  plane  with  the  axes  of 
suspension  of  the  rods  o  and  d  and  of  the  reservoir  B.  Platforms  eaod 
/are  attached  to  the  suspension-rods  o  and  d,  on  which  to  place  the 
weights.  The  latter  consists  of  pounds,  tenths  of  a  pound,  and  fiy^ 
hundredths  of  a  pound,  marked  in  reference  to  the  weights  they  wiU 
balance  in  the  reservoir,  and  of  a  large  unmarked  weight,  W,  termed 
the  "counterpoise.''  This  counterpoise  has  a  cavity  bored  in  it  length- 
wise, the  use  of  which  will  appear  hereafter;  its  weight  is  about  eight 
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>nnd8.    The  long  arm  of  the  beam  is  also  graduated,  and  by  means  of 
riders,"  or  sliding  weights,  the  weighings  can  be  made  to.handredths 
id  thousandths  of  a  pound ;  the  graduated  edge  of  the  beam  is  in  the 
jne  plane  with  the  knife-edges. 

A  and  i  are  counterpoises  admitting  of  movement  on  screw-spindles 
issing  through  them,  in  directions  that  are  respectively  parallel  and 
srpendicnlar  to  the  beam.  The  former  is  used  to  adjust  the  arms  to 
le  same  weight,  the  latter  to  regulate  the  sensibility  of  the  beam.  In 
mnection  with  the  counterpoise  /t,  a  light  wire  k  is  sometimes  used 
ODg  the  beam  to  facilitate  the  adjustment  of  the  arms.  The  beam  and' 
B  appurtenances  proper  are  of  brass. 

The  reservoir  B  is  of  cast-iron  and  swings  on  trunnions  in  the  yoke 
.  It  also  admits  of  a  horizontal  angular  movement  about  the  vertical 
ivot  {,  connecting  the  yoke  with  the  suspension-stirrup  m.  A  screw- 
ip,  n,  fitted  with  a  leather  washer,  covers  the  mouth  of  the  reservoir, 
ad  when  removed,  for  the  purpose  of  introducing  powder,  is  attached 
» the  hook  o,  on  the  outside  of  the  yoke,  so  as  to  be  included  in  the 
eighiug.    The  mercury  is  admitted,  or  withdrawn,  through  the  stop- 

The  conical  ends  of  the  reservoir  are  cast  in  separate  pieces  and  are 
fterward  screwed  on  to  the  cylinder,  the  joints  being  well  leaded, 
areful  workmanship  is  requisite  to  prevent  the  formation  of  a  ledge,. 
r  recess,  at  these  joints,  which  might  serve  to  retain  sufficient  portions 
^  the  mercury  to  affect  the  accuracy  of  the  subsequent  weighings, 
he  diaphragms  of  wire  and  of  leather  usually  employed  to  cover  re- 
)6ctively  the  upper  and  lower  apertures  of  the  reservoir  are  not 
H]Qired  in  this  instrument.  The  capacity  of  the  reservoir  is  about 
'venty-eight  pounds  of  mercury,  or  forty  pounds  of  mercury  and  five 
)Qods  of  powder.  The  mouth  is  2  J  inches  in  diameter,  and  the  sample 
^  powder  fills  the  reservoir  to  about  the  top  of  the  cylindrical  portion, 
lie  weight  of  the  reservoir  is  twenty  and  a  half  pounds. 
The  bowl  G  is  of  cast  iron,^  and  by  means  of  the  crank  H  can  be  raised 
lowered  vertically.  An  outlet-pipe,  p,  at  the  bottom  of  the  bowl,  and 
ttiished  with  a  stopcock,  permits  of  the  discharge  of  the  mercury 
ben  desired. 

The  air-pump  is  one  of  Eitchie's,  in  which,  the  cylinder  remaining 
itionary,  the  oscillation  takes  place  in  the  connecting-rod,  which  com- 
inicates  the  motion  of  the  handle  to  the  piston-rod. 

OCESS  OP  DETERMINING  THE  SPECIFIC  GRAVITY  OF  A  SAMPLE  OP 

POWDER. 

Ihe  beam  is  first  accurately  balanced  by  means  of  the  counterpoise 
and  the  bowl  filled  with  mercury  and  run  up  till  the  nozzle  of  the 
^rvoir  is  well  immersed  below  the  surface.  The  large  counterpoise 
is  then  placed  on  the  platform  suspended  from  the  shorter  arm,  the 
bber  hose  slipped  over  the  top  of  the  glass  tube  of  the  reservoir,  the 
^  exhausted  by  means  of  the  pump,  and  the  stopcock  s  opened  to 
tnit  the  mercury.  The  pumping  is  continued  during  the  ingress  of 
Q  mercury,  and  when  the  latter  has  risen  to  a  fixed  mark,  indicated 
^  the  glass  tube,  the  stopcock  is  closed  and  the  rubber  hose  removed, 
dually  it  is  necessary  to  run  off  a  little  of  the  mercury  and  lower  its 
>per  surface  to  the  fixed  mark.  The  balance  of  the  beam  is  now  re- 
ared by  dropping  fine  shot  into  the  cavity  of  the  counterpoise  W,  the 
Bight  of  the  latter;  being  slightly  less  than  the  weight  of  the  filled 
iservoir ;  this  done,  the  stop-cock  8  is  opened  and  the  reservoir  emptied. 
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The  coQDterpoise  W  is  then  replaced  by  the  5  pound  weight,  't:^^ 
screw-cap  removed  and  hooked  to  the  yoke,  and  a  sufficient  quantity  of 
the  powder  to  be  tested  introduced  into  the  reservoir  to  balaoce  the 
5-pound  weight.    The  screw-cap  is  then  replaced,  the  connterpoisd  W 
added  to  the  5-pound  weight,  and  the  reservoir  filled  with  mercory 
by  means  of  the  air-pump  to  the  same  height  as  before.    The  equipoise 
is  now  restored  (the  rubber  tube  having  been  removed)  byplaoiog: 
weights  on  the  platform  suspended  from  the  longer  arm  of  the  beam, 
and  in  addition  by  the  ^^ riders"  on  the  beam  if  necessary.    Tbesam 
of  these  weights  is  the  weight  of  the  mercury  displaced  by  the  powder, 
or  of  a  volume  of  mercury  equal  to  the  volume  of  the  powder,  and  the 
specific  gravity  of  the  latter  results  from  the  well-established  principle 
that  the  specific  gravities  of  two  substances  are  proportional  to  tbe 
weights  of  equal  volumes  of  those  substances. 

Denote  the  sum  of  the  weights  on  the  longer  arm  by  W^,  the  weight 
of  the  powder  by  «?,  and  the  specific  gravity  of  the  mercury  at  the  tem- 
perature of  the  time  of  observation  by  D,  and  we  shall  have  for  the 
specific  gravity  of  the  powder,  denoted  by  d: 


d  =  D 


w 


•a 


In  the  use  of  this  form  of  the  densimeter  the  weighings  not  only  »re 
rapidly  and  accurately  made,  but,  it  is  to  be  observed,  the  actual  weights 
required  for  the  computation  are  obtained  directly  by  a  diacriminati^^ 
process  peculiar  to  the  balance.    To  simplify  further,  the  weights  ^^^  . 
the  longer  arm  are  marked  double  their  actual  value  in  reference  to  tt^^ 
reservoir,  so  that  in  the  computation  the  specific  gravity  is  obtained  ^^ 
setting  the  decimal?point  in  the  value  of  D  one  place  further  to  ^^^ 
right,  and  dividing  by  the  value  of  W,  as  indicated  on  the  weights,  tf^ 

effect  being  the  same  as  multiplying  by  2  both  terms  of  the  fraction  ^^^^' 

Farm  of  record  of  computation. 


Sample. 


Da  Pout's  hezAgonal  F.  U. 


Doable  weights,  oor- 
responding  to  eqaal 
Tolames  ox- 


Powder. 
w. 


10. 


Mercary. 
W'. 


70.94 


Temperature 
of  mM<ooiy. 


690. 


Speclflo  grav- 
ity of  mer> 
oary  oorre- 
sponding  to 
observed 
(empecatore. 


la.  54688 


Below  is  a  table  showing  a  comparison  between  results  as  determio^ 
with  the  large  and  the  small  densimeters,  the  samples  being  selected  ^^ 
the  following  manner,  viz:  Six  pounds  having  been  taken  out  of  a  t>d^' 
rel  from  each  lot,  five  pounds  were  retained  at  this  office  and  tested  her6 
on  the  large  densimeter,  while  the  remaining  pound  of  each  sample  f^^ 
sent  to  Frankford  arsenal  to  be  tested  there  on  the  small  densimeter. 
The  actual  density  of  the  mercury  employed  was  ascertained,  and  tbo 
^corrections  for  temperature  at  the  times  of  observations  made. 
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The  Frankford  results  were  determined  by  taking  a  mean  of  two  tests 
T  each  sample— about  3,000  grains  being  employed  at  a  time. 


Samples. 


Specific  gravities. 


Small    den- 
ai  meter. 


a  Ponrii  hexagonal  F.  P.  B.,  1875 
a  Font's  hexagonal  G.  H.,  1875  . . 
II  Pont's  hexagonal  F.  F.,  1874  . . 


1.7885 
1.7834 
1.7536 


Large    den- 
aimeter. 


L7884 
1.7t!04 
1.7600 


Diffierenoe. 


.  001 

.  003 
—.0064 


The  results  given  in  the  following  tables  were  determined  by  Mr.  J.  J ' 
^Reilly,  of  Frankford  arsenal,  with  the  large  densimeter  at  the  Messrs 
^a  Pont's  mills  and  with  the  small  densimeter  at  Frankford,  using  por- 
ous of  the  same  samples  of  powder  in  the  latter  which  he  had  pre* 
ioosly  employed  in  the  large  densimeter,  taking  the  precautiou,  how- 
ver,  to  wipe  the  grains  free  from  adhering  mercury  before  testing  them 
he  second  time : 


LARGE  DENSIMETER. 


Sample. 

Number  of 
lot. 

Weights, 
pounds. 

Number  of 
hexagons. 

Speoiflc 
gravity. 

• 

■^  Pont't  hexaffonal  E.  V.  D 

1 
S 
3 
4 
< 

5 
5 
5 
5 

35Si 

3501 
355{ 

1.7661 
L7678 

1. 7654 
L7631 

ATeraire 

L7653 

-»» T  «*  mf^v  .••«•••••■••••••.•■■.. .•.•..•.•..■*^.        --     

SBCALL  DBNSIMSTBR. 

Fint  ieriei. 


Sample. 


tint's  hexagonal  B.  Y.  D 
Average 


Number  of 
lot 


1 
9 
3 

4 


Weights, 
grains. 


9987 
2957 
2910 
S963 


Number  of 
hexagons. 


30 
30 
30 
30 


Specifle 
gravity. 


1.7810 
L7509 
1.7490 
L7501 


1.7600 


SHALL  l>eN6IMETER. 


Second  8erie8, 


% 

Sample. 

Number    of 
lot. 

Welehts, 
grains. 

Number    of 
hexagons. 

Specific 
gravity. 

• 

^11  PonVs  hexagonal  R.  V.T> 

1 
3 
3 

4 

2903 
3990 
3033 
3973 

30 
30 
30 
30 

L7660 
1. 7671 

1 

1.7765 
L7638 

Aver*ger-..T,,-T, ,,,,.,,..,,,  ^T..........  w 

1.7681 

lean  result  frith  large  densimeter 1.7653 

[san  result  with  small  densimeter 1.7641 
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Owing  to  the  considerable  balk  of  the  sample  employed  with  tbelar^ 
densimeter,  and  the  comparatively  large  weights  of  powder  and  m< 
cury  that  consequently  enter  the  formula  for  the  computation  of  tt 
specific  gravity,  very  close  weighing  with  this  instrument  is  not  ah 
lutely  requisite.  A  variation^  for  instance,  of  46  grains  in  the  actu 
value  of  Wj  or  of  350  grains  in  that  of  W^  would  affect  the  resultii 


specific  gravity  by  only  two  points  in  the  third  place  of  decimals.    Tl^BEis 
feature  is  one  of  great  practical  utility,  as  it  enables  us  to  dispen 
with  very  small  weights,  and  to  abridge  considerably  the  operatioi 
of  weighing. 

CHAS.  S.  SMITH, 

Lieutenant  of  Ordnance^ 

Office  op  the  Constructor  op  Ordnance,  U.  S.  A., 

New  York  City^  March  13, 1877. 

Eespectfully  forwarded  ro  the  Chief  of  Ordnance,  U.  S.  A.,  for 
information. 

S.  CRISPIN, 
Brevet  Colonel  U.  8.  A.,  Lieutenant  Colonel  of  Ordnance^ 

Constructor  of  Ordnan 


D. — Fabrication   of  coiled  wrought-iron  gun-tuhes   at   the  West  Fo^^^t^^ 

foundry. 

Office  of  the  Constructor  op  Ordnance,  TJ.  S.  A., 

•    New  York  City^  January  13,  1877 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report  prepared,  pi^^r- 
Buant  to  my  instructions,  by  Lieut.  C.  S.  Smith,  Ordnance  Departmeir~^() 
on  the  manufacture  of  bar-iron,  and  its  subsequent  fabrication  ii 
tubes  intended  for  the  conversion  of  ICK^  Eodman  smooth-bore  guns  ii 
8'^  rifles,  at  the  West  Point  foundry. 

The  report  will  be  found  to  cover  a  complete  description  of  the  pi 
cesses  pursued. 

Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Brevet  Colonel  J7.  8.  Army^  Lieutenant-Colonel  of  Ordnance^ 

Constructor  of  Ordnance- 
The  Chief  of  Ordnance,  U.  S.  A., 

Wa^hington^  D,  0. 


Report  on  the  fabrication  of  coiled  wrought-iron  tubes  at  the  West  Fo^^^^ 
foundry  for  conversion  of  Rodman  W  smoothbore  guns  into  8"  rt/^-^-* 

Office  of  the  Constructor  op  Ordnance,  U.  S.  a.. 

New  York  City,  December  30,  1876^^ 

i  Sir  :  Herewith  I  have  the  honor  to  submit  a  report,  prepared  at  yc^^'* 


request,  on  the  fabrication  of  coiled  wrought-iron  tubes  at  the  ^^^] 
Point  foundry,  for  the  conversion  of  10^'  Hodman  smooth-bores  into  _^ 
rifles,  illustrating  thereby  the  American  as  contrasted  with  the  EnglS^^ 
mode  of  fabrication.    That  portion  of  the  report  touching  the  maci^- 
facture  ot  the  iron  is,  of  necessity,  cursory  and  but  meager,  inasmci^' 
as  a  full  knowlege  upon  that  subject  could  only  be  sought  upon  the  0^' 
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ling  that  the  iuformatioD  conveyed  shoald  be  treated  as  '^  con- 

> 

ery  respectfully,  your  obedient  servant, 

CHAS.  S.  SMITH, 

Lieutenant  of  Ordnance. 
Col.  S.  Crispin, 
nited  States  Ordnance  Department^  Constructor  of  Ordnance. 

MANUFACTURE  OF  THE  BAR-IRON. 

ir-iron  employed  at  the  West  Point  foundry  in  the  fabrication 
for  gun-conversion  is  manufactured  at  the  CTlster  Iron  Works,  , 
es,  N.  Y.,  an  establishment  which  has  long  enjoyed  a  high  rep- 
for  the  excellent  quality  of  its  iron.  The  pig  from  which  the 
roduced  is  derived  chiefly  from  the  Lake  Champlnin  magnetic 
I  from  some  of  the  hematite  ores  of  Pennsylvania,  the  suitable 
ons  of  kind  and  grade  to  yield  a  satisfactory  metal  being  the 
'  much  careful  experiment. 

krious  operations  of  puddling,  rolling,  &c.,  differ  in  no  particular 
from  the  ordinary  methods  employed,  except  in  the  greater  care 
d  to  secure  a  high  standard  for  th^  quality  of  the  product.  A 
tice  here  will  therefore  suffice. 

harge  of  pig-iron  is  first  heated  to  redness  by  the  waste  heat 
3  reverberatory  furnace,  and  is  then  thrown  into  the  hearth  along 
quantity  of  cinder.  The  charge  consists  of  448  pounds,  the 
blooms  amounting  to  about  95  per  cent,  of  the  metal  charged ; 
nut  of  coal  consumed  ia  2,375  pounds  per  ton  of  puddle-bars, 
time  occupied  from  the  charging  of  the  furnace  to  the  with- 
>f  the  puddle-balls  is  al)t)ut  IJ  hours. 

rocess  in  the  furnace  is  what  is  termed  the  "boiling  process," 
regulation  of  the  draught  during  this  period  is  an  operation 
g  great  care  and  good  judgment,  as  upon  it  the  quality  of  the 
will  in  great  measure  depend.  It  is  important  that  the  iron 
i  for  gun-tubes  shall  not  be  too  "dry,"  i.  <?.,  deficient  in  cinder,  as 
iron  crumbles  under  a  high  heat,  and,  at  best,  welds  but  im- 
r.  On  the  other  hand,  the  presence  of  any  considerable  quantity 
r  indicates  an  insufficient  "  working,"  besides  furnishing  for  the 
he  gun  a  material  that  is  not  sufficiently  homogeneous  and  corn- 
resist  well  the  eroding  action  of  the  powder-gases.  The  puddle- 
ler  the  action  of  the  hammer,  is  formed  into  a  bloom  about  18'' 
4"  or  6"  square,' and  weighing  about  100  pounds.  The  blooms, 
ooling,  are  passed  between  the  rollers — both  "roughing"  and 
og" — and  result  in  what  are  termed  "muck-bars,"  long  flat  bars 
to  2''  wide,  and  |"  thick.  The  "muck-bars"  are  cut  up  and 
The  piles  are  then  pla<;ed  in  the  furnace  and  raised  to  a  white 
len  they  are  subjected  to  a  succession  of  rollings,  by  which  they 
'erted  into  bars  about  23'  long  and  ^"  thick.  Each  time,  before 
issed  between  the  rollers,  the  piles  are  turned  one-fourth  round, 
the  compression  of  the  metal  takes  place  in  directions  that  are 
ely  parallel  and  perpendicular  to  the  layers, 
perations  of  cutting,  piling,  and  rolling  are  then  repeated,  and 
Iting  bar  or  plate  cut  into  lengths  of  53",  and  piles  made  about 
I  by  7"  wide,  for  the  final  rolling.  The  top  and  bottom  plates  of 
St  piles  are  about  f"  thick,  while  the  intermediate  plates  are  ^" 
At  this  stage,  the  piles  are  passed  between  the  rollers,  at  first 
)  layers  horizontal,  but  are  afterward  so  manipulated  that  the 
of  the  piles  shall  take  the  groove  in  the  rollers.  The  precaution 
in  beating  the  piles  to  separate  slightly  the  successive  layers,  [ 
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ID  order  that  the  beat  may  more  readily  penetrate  tbe  mass,  aad  botb 
in  piling  and  rolling  the  iron,  it  is  important  that  tbe  direction  oF  lie 
fiber  shonld  be  preserved  always  the  same.  In  tbe  finished  bar  the  ele- 
mentary plates  stand  parallel  with  the  depth,  the  positioo  most  favorable 
to  their  final  consolidntiou  in  the  eubsequent  process  of  coii-wfltling. 
Tbe  length  of  the  bar  is  about  23',  and  tbe  crosssevtioQ  bexagooi^  in 
form,  aa  ehowo  in  tbe  following  figure,  to  compensate  tbr  tho  changes  in 
form  iocident  to  tbe  process  of  coiling." 


Figure  I  is  the  cross-section  of  tbe  bar  pmp'ovd  (Elswick)  in  the  S", 
and  Fig.  II  of  tbe  biir  einphiyed  in  thf.12"  litl^  miU-.!. 


Works"  tD  tha  a 
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By  making  the  bar  simply  trapezoidal  in  cross-section,  it  was  found 
that  in  coiling  the  sides  become  concave,  thereby  forming  a  pocket 
i^hich,  in  the  subsequent  process  of  uniting  the  folds  of  the  coil,  served 
as  a  receptacle  for  ciuder,  and  proved  an  obstacle  to  perfect  welding.  In 
order  to  avoid  a  feature  so  objectionable,  the  shoulders  a  b  were  £^ded, 
whence  a  supply  of  metal  can  be  drawn  to  fill  up  the  cavity  of  the  sides. 
The  ends  of  the  finished  bar  are  cut  off  to  where  the  material  is  thor- 
oughly welded  and  perfectly  sound,  the  greater  length  being  taken 
from  the  end  which  was  nearest  the  furnace-door^  as  being  the  colder 
end. 

The  bar  is  now  ready  for  shipment  to  the  foundry. 

Specimens  of  this  bar-iron  have  been  subjected  to  mechanical  tests  at 
this  office,  for  the  purpose  of  ascertaining  the  physical  properties  of  the 
metal,  the  detailed  results  of  which  are  shown  in  the  tables  appended. 

Following  is  a  tabular  comparison  between  the  **  Ulster''  bar-iron  and 
the  *'  Ridsdale  "  bar-iron ;  the  latter  being  that  employed  by  Sir  William 
Armstrong  &  Co.,  at  the  Elswick  Works,  in  the  fabrication  of  gun-tubes 
and  coils. 


Material 

TenHile  Rtrength, 
potiDtln  per 
sciuare  inclL 

EloD£:ation    per 
inch  at  break- 
ing. 

Elastic   limit, 
poands. 

Density. 

Ulster. 

Ridi»dale. 

Ulster. 

Hillsdale. 

■ 

Ulster. 

Ridsdale. 

Ulster. 

Ridsdale. 

Bftr-iroo,  (aloDg  its  fiber)  .. 

52,000 

53,534 

0".303 

0".a99 

23,500 

24,000 

7.664 

7.690 

Remarks.— The  above  fignres  were  determined  by  taking  a  mean  of  five  tests  of  the  Ulster  and 
two  of  the  Ridsdale  iron. 

The  following  analyses  of  samples  of  the  same  irons,  made  by  Mr. 
Walter  H.  Hill,  chemist  of  the  naval  torpedo  station,  have  been  kindly 
furnished  this  office  by  Commander  F.  J.  Higginsou,  U.  S.  N.,  inspector 
of  ordnance  at  the  West  Point  foundry. 


Salpbnr  . . . . 
Pho«plH»riis 
Manganese  . 
Silicu 


RIaK  And  oxide  of  iron. 

Carbon  

Iron 


b  a 

CB  « 
6  O 


0.037 
Trace. 
1.2^ 
0.089 
3LI41 
0  034 
96.46d 

100.000 


The  above  tables  exhibit  a  resemblance  between  the  two  varieties  of 
iron  which  is  remarkable,  since  the  American  manufacturers  possessed 
no  accurate  knowledge  of  the  mode  of  fabrication  of  the  English  iron, 
but  were  guided  almost  entirely  in  their  efforts  by  such  imperfect  data 
as  could  be  gleaned  from  reports  of  Parliamentary  committees  on  the 
failure  of  a  large  number  of  coiled  wrought-iron  tubes  in  England ;  re- 
ports of  which  the  chief  value  lay  in  their  pointing  out  the  nature  of 
existing  defects  in  material  and  manufacture,  rather  than  the  course  of 
practice  by  which  those  defects  might  be  removed  or  avoided. 
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FABRICATION  OF  THE  TUBES. 

The  bar-iron,  as  received  at  the  foondry,  is  in  lengths  of  16^',  and  18' 
for  the  A  tube,  and  of  26'  for  the  B  tube,  the  cross  section  of  the  latter 
being  a  square  of  2§''  on  a  side.    The  weights  are  about  as  follows : 

Pounds. 

Long  bar  for  A  tube 749 

Short  bar  for  A  tube 678 

Bar  for  B  tube ..     608 

The  A  tube  is  composed  of  four  sections  or  short  tubes  welded  together' 
each  section,  as  well  as  the  B  tube,  consisting  of  two  bars,  which  are 
united,  end  to  end,  before  coiling.  The  long  bars  for  the  A  tube  are 
employed  in  the  breech  section,  in  order  to  give  that  section  such  length 
that  the  joint  between  it  and  the  next  section  shall  be  well  in  advance 
of  the  B  tube. 

WELDING  THE  BARS. 

To  prepare  the  bars  for  welding,  they  are  sorted  in  pairs,  and  the  ends 
to  be  united  shaped  as  illustrated  on  Plate  I  for  scarfing.  At  the  same 
time,  the  other  ends  are  tapered,  by  heating  and  hammering,  and  an  eye 
and  shoulder,  a  bj  formed  for  purposes  in  coiling. 

The  V  scarf,  by  affording  a  firm  grasp  to  the  ends,  and  by  exposing 
a  large  surface  for  welding,  is  thought  to  insure  a  strong  joint;  ^et,  so 
great  is  the  strain  thrown  upon  the  bar  in  the  operation  of  coiling  that 
separation  does  sometimes  take  place  at  that  point. 

The  welding  is  readily  performed  by  means  of  a  "  hollow  fire"  and  an 
adjacent  steam-hammer.  The  joint  is  subjected  to  three  heats.  At  the 
first  J^t  the  bars  are  butt-welded  by  means  of  sledges ;  at  the  second 
and  third  heats  the  joint  is  lap-welded  by  the  steam-hammer,  the  hex- 
agonal cross-section  being  afterward  restored  by  interposing  a  wedge- 
shaped  tool  between  the  bar  and  the  hammer.  While  in  the  fire,  one 
end  of  the  bar  abuts  against  a  heavy  timber,  and  the  other  end  is  re- 
peatedly struck  upon  with  a  sledge  to  close  and  upset  the  joint. 

COILING. 

The  coiling  process  is  a  familiar  one,  the  method  pursued  at  Cold 
Spring  differing  in  no  important  respect  from  the  English  method.  The 
heating-oven  is  shown  on  Plate  II,  in  plan,  section,  and  elevation,  Figs. 
1,  2,  3,  and  4. 

Total  length  of  oven 78'    3'' 

Height 30" 

Width 42" 

The  grates  and  ash-pits,  seven  in  number,  are  ranged  along  one 
side,  and  the  draught  enters  under  the  grates.  The  blower  is  worked 
by  the  engine  that  revolves  the  coiling  apparatus.  The  number  of  fires 
employed  at  any  one  time  depends  upon  the  length  of  the  bars  to  be 
heated.  About  ninety  bushels  of  anthracite  coal  a  day  are  consumed 
in  each  grate.  At  the  rear  of  the  oven  is  a  roller-way  upon  which  the 
bars  are  moved  into  the  oven.  The  slope  of  the  oven  and  trestle-work 
facilitates  the  insertion  of  the  bars;  but,  as  a  feature  of  the  coustrac- 
tion,  it  resulted  rather  from  the  inclination  of  the  ground  on  which  the 
oven  is  built  than  from  design.  The  bars  are  pushed  into  the  oven 
as  far  as  it  is  possible  to  push  them,  and  then  a  long  iron  hook  is  passed 
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in  from  the  front  and  hooked  into  the  eye  in  the  end  of  the  bar.  A  chain 
leading  from  the  windlass  of  a  steam-crane  is  connected  with  the  hook, 
and  the  bar  is  drawn  forward  by  the  revolution  of  the  windlass.  It  re- 
qaires  aboat  three  hoars  .to  heat  the  oven,  and  after  that  about  one  hour 
to  heat  the  iron  to  a  bright  redness,  the  temperature  required.  The  oven 
has  a  capacity  for  eight  bars ;  but,  to  secure  greater  facility  in  handling, 
more  than  four  are  seldom  heated  at  once. 

The  coiling  apparatus  is  shown  on  Plate  11,  Fig.  5.  a  is  a  mandrel, 
slightly  conical  in  form,  on  which  the  bar  is  wound ;  fr  is  a  roller-guide, 
over  which  the  bar  passes,  and  by  means  of  which  the  exterior  diameter 
of  the  coil  is  regulated;  e  is  a  sliding  guide  which  regulates  the  spiral 
of  the  coil.  At  d  is  the  steam-piston  which  communicates  the  motion. 
On  the  mandrel  is  an  iron  disk,  6,  through  which  is  inserted  a  pin  or  key, 
fj  and  the  end  of  the  bar  is  attached  to  the  mandrel  by  passing  between 
it  and  the  key,  and  hooking  over  the  latter  by  means  of  the  shoulder. 
In  this  position  the  narrow  side  of  the  bar  is  down  or  against  the  man- 
drel. 

The  apparatus  having  been  put  into  gear,  the  mandrel  revolves,  wind- 
ing the  bar  around  it  To  remove  the  coil,  the  apparatus  is  thrown  out 
of  gear,  the  cap-squares  of  the  mandrel  are  removed,  and,  by  means  of 
the  steam-crane  standing  immediately  in  rear,  the  mandrel  is  unshipped 
and  swung  round.  The  coil  is  then  started  by  driving  in  wedges  be- 
tween the  end  of  the  coil  and  the  disk  e,  after  which  it  is  readily  removed. 

After  coiling,  the  cross-section  of  the  bar  is  slightly  concave  on  the 
exterior  and  convex  on  the  interior  of  the  coil,  while  the  distances  be- 
tween the  folds  are  less  on  the  interior  than  on  the  exterior.  It  requires 
one  hour  to  coil  four  bars. 

WELDING  THE  COILS. 

When  removed  from  the  mandrel,  the  ends  of  the  bar  project  out 
from  the  coil,  and  the  folds  are  very  open,  varying  from  5"  to  IJ"  on 
the  exterior.  The  ends  are  therefore  heated  and  hammered  round  to 
conform  to  the  curvature  of  the  coil.  The  next  step  is  one  of  closing 
the  folds  and  welding  them.  For  these  operations,  there  are  provide^l 
two  cast-iron  tubes,  banded  with  wrought-iron  hoops,  termed  *^  welding 
pots,"  (Plate  III,  Figs.  1,  2,  3,  and  4.)  These  pots  are  cylindrical  with- 
out, but  slightly  conical  within,  and  are  of  two  sizes,  the  diameter  of 
the  smaller  being  14^^'  and  of  the  larger  14|"  at  bottom.  In  connec- 
tion with  the  pots  is  used  a  short  iron  cylinder  (Fig.  6)  about  9''  in 
height  and  14^'  in  diameter,  termed  the  ^^  cheese,"  which  receives  directly 
the  impact  of  the  hammer.  The  coil  is  at  first  heated  to  redness  in  an 
ordinary  reverberatory  heating-furnace,  and  then  transferred,  by  means 
of  a  porter-bar  suspended  from  a  crane,  to  the  smaller  w;elding-pot, 
where  it  is  simply  pressed  under  the  hammer.  The  effect  of  this  opera- 
tion is  to  close  the  folds  along  the  surface  of  the  bore.  The  porter-bar 
is  provided  with  a  heavy  sliding  counterpoise  to  facilitate  handling  it. 

In  order  to  avoid  weak  or  imperfect  welding  of  the  folds,  it  is  desira- 
ble that  the  process  should  commence  at  the  interior  surface  of  the  coil 
and  progress  gradually  outward,  thus  leaving  to  the  last  an  open  joint 
at  the  exterior  for  the  escape  of  the  cinder  squeezed  out  in  the  operation. 
This  end,  it  is  thought,  is  secured  by  the  particular  form  of  cross-sec- 
tion given  to  the  bar,  and  by  the  precaution  taken  of  first  closing  the 
folds  along  the  interior  surface  before  proceeding  to  the  welding. 

The  coil  is  now  replaced  in  the  furnace  and  subjected  to  a  welding- 
heat,  which  occupies  from  2J  to  3  hours.    It  is  then  removed  to  the 
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smaller  welding-pot,  and  the  "  cheese''  dropped  upon  it,  and  hammer 
till  the  latter  sinks  to  a  certain  mark  chalked  upon  it.    The  pot  is  the 
turned  over,  and  the  coil  withdrawn  by  means  of  blocks  and  tackle^ 
The  coil  is  then  heated  for  the  third  time,  and  the  same  operation  a 
above  repeated,  except  that  the  larger  pot  is  employed. 

The  length  of  the  coil  after  closing  the  folds  is  about  4^',  and  th 
exterior  diameter  from  13"  to  13J".  After  being  withdrawn  from  th 
large  pot,  the  length  is  about  3';  the  exterior  diameter  about  that 
the  pot,  and  the  interior  diameter  from  5"  to  7".  The  width  of  fold  i 
the  coils  for  the  "A"  tube  is  now  about  2.75",  while  in  those  for  "B 
tubes  it  is  about  2". 

The  hammer  employed  in  welding  the  coils  in  an  8-tou  steam-hamme 

On  Plate  IV,  Figs.  1,  2,  and  3,  are  illustrations  of  the  coil  at  t 
following  stages  of  its  fabrication,  viz:  After  being  removed  from  t 
mandrel  of  the  coiling  apparatus,  after  the*  closing  of  the  folds  alon 
the  surface  of  the  bore,  and  after  the  welding  of  the  folds. 

In  England,  the  process  of  coil-welding  differs  as  follows  from  t 
above:  The  coil  having  been  subjected  to  a  welding-heat,  "  it  is  pla 
vertically  under  the  steam-hammer,  and  receives  a  few  smart  blows 
weld  the  folds.    It  is  then  thrown  on  its  side,  and  being  gradual 
turned  is  hammered  (or  patted)  all  around  to  straighten  it.    It  is  th 
raised  vertically  again,  and  a  punch  or  mandrel — rather  over  half  t 
length  and  a  little  larger  than  the  interior  diameter  of  the  coil 
hammered  down  its  own  length.    The  coil  is  next  placed  on  its  side  a 
hammered  round  that  half  of  its  length,  thus  being  made  very  comp 
and  large  enough  to  let  the  mandrel  fall  out.    After  this,  the  coil 
again  raised  vertical,  and  the  mandrel  is  forced  ii^he  opposite  end, 
the  process  repeated.    The  reason  a  long  mandreRs  not  forced  thron 
the  whole  length  of  the  coil  is  that  it  woul(iftend  to  separate  the  fol 
The  coil  is  replaced  (upright)  in  the  furnace  for  the  second  heating,  a 
much  the  same  process  is  followed  to  render  the  ring  more  consolidat 
as  well  as  more  shapely." 

.  By  the  American  process,  there  seems  to  be  no  tendency  whatever 
separate  the  folds  during  any  part  of  the  operation.    The  coil  is  wit= 
drawn  from  the  welding-pot  by  connecting  the  tackle  with  an  iron 
which  passes  down  the  interior  of  the  coil,  and  is  held  by  a  key  at  t 
bottom,  so  that  the  strain  is  transmitted  %o  that  point. 
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After  welding  the  folds,  the  coil  is  extremely  rough  and  uneven 
the  interior;  it  is  therefore  removed  to  the  shops,  where  it  is  rou^"^ 
bored  to  within  (^'.75  of  the  true  diameter  of  the  tube,  which  furnisl^^^ 
a  straight  and  uniform  bore  for  the  formation  of  the  tube.  The  exter  i<^^ 
is  comparatively  smooth  and  cylindrical. 

To  unite  two  or  more  coils  to  form  a  tube,  the  ends  are  faced  »0" 
reciprocally  recessed ;  that  is,  a  projection  is  formed  at  one  end  of  a  oo'^* 
while  a  recess  is  bored  in  the  corresponding  end  of  another  coil.    (^^ 
Plate  III,  Fig.  5.)    The  height  of  the  projection  is  a  little  greater  than 
the  depth  of  the  recess,  in  order  that  a  close  joint  may  be  obtained  on 
the  interior.    The  recess  is  then  expanded  by  heat  and  shrunk  over  tiie 
projection,  so  that  the  two  coils  are  sufficiently  stuck  together  to  admit 
of  being  put  into  the  furnace  for  welding.    An  iron  rod,  with  a  key  at  , 
one  end  and  a  nut  on  the  othet,  is  passed  through  the  sections,  and  the 
nut  screwed  up  to  prevent  separation  in  shrinking. 

The  furnace  for  welding  the  sections  is  so  constructed  that  an  intense 


'^t 
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hesit;  shall  act  only  upon  the  joint.    The  butt-welding  is  performed  by 

inestns  of  a  powerful  screw-press.    The  farnace  and  welding  apparatus 

ar^  illustrated  on  Plate  V.    The  tube  is  placed  in  the  furnace  by  means 

of   tlie  crane  and  a  porter-bar;  the  bars  a  a  are  then  raised  on  the 

^^I>portingprop8  2»,  the  cross-head  c  and  the  screw  (2  adjusted  to  the 

dncls  of  tbe  tube,  and  the  wedges  e  inserted.     The  furnace  is  then 

^tit;irely  closed  around  the  tube,  and  the  draugiit  turned  on.    It  requires 

^lx>ot  three  honrs  to  raise  the  temperature  ot  the  metal  on  the  interior 

of  t:be  tube  to  a  welding-heat,  a  point  which  is  ascertained  by  means  of 

^    hole  pierced  through  the  cross-head  c  and  covered  with  a  plate  of 

^**^03,  which  permits  of  the  interior  of  the  tube  being  seen. 

-A^  welding-heat  being  obtained,  the  screw,  which  works  in  the  cross- 
*^^^tcl  /  as  a  nut,  is  tightened  by  means  of  the  handle  A,  till  the  tube  is 
^^^oci pressed  lengthwise  J".  The  tube  is  then  turned  half  around,  the 
^^**i.  t:  renewed  for  about  ten  minutes,  and  another  turn  given  to  the  screw, 
^y  'vrhich  a  further  compression  of  i"  is  obtained.  The  props  are  then 
^^^ocked  ont,  the  bars  fall  down,  and  the  tube,  which  is  considerably 
*-^l^ed  at  the  joint  by  the  compression  it  has  undergone,  is  removed  to 
^■^^  steam-hammer  and  "  patted  ^  into  shape^  as  well  as  lap-welded. 
^^^^d  is  thrown  on  the  joint  during  this  operation,  to  protect  the  iron 
^^<i  prevent  the  formation  of  scale. 

"'X^be  face  of  the  hammer,  as  well  as  the  top  of  the  anvil,  is  semi- 
cylindrical,  to  conform  to  the  exterior  of  the  tube. 

^^""wo  sections  being  thus  welded  together,*  another  is  added  in  a  simi- 
manner,  and  then  another  section  which  completes  the  tube.t 
be  furnace  and  apparatus  for  welding  sections  were  devised  by  Mr. 
V^^^lin  Tolmie,  superintendent  of  the  forge-shops  at  the  West  Point 
?5^tt^clry^  and  the  experience  so  far  had  with  them  has  been  very  satis- 
^*<it:^ry.  The  furnace  has  a  capacity  for  about  1,500  pounds  coal — 
^^  t;1iracite  coal  being  employed — and  is  so  arranged  as  to  consume  its 
^^^  U  gases.  The  amount  of  coal  consumed  in  welding  thirteen  sections  is 
^^^>iit  6,900  pounds. 

y^  Xt)  requires  ten  hours  to  heat  up  the  furnace  when  cold,  and  about  four 
?^^^^rs  when  working  daily.  The  fire  is  always  replenished  during  an 
y'^^^rval  when  the  tube  is  withdrawn,  so  as  not  to  interfere  with  the 
P^^ting.  While  in  the  furnace,  should  the  joint  become  unequally 
^^^^ted,  sand  is  thrown  in  upon  the  hotter  part  to  equalize  the  tempera- 

BORING,  TURNING,  &C. 

.    ^l?he  tube  is  now  transferred  from  the  forge  to  the  shops,  and  placed 

%  ^    the  lathe,  where  it  is  rough-turned  and  rough  and  fine  bored.    The 

^^ech-cup  in  then  screwed  in,  the  breech  end  of  the  tube  turned  down 

^^r  a  length  of  32''  for  the  reception  of  the  B  tube,  and  the  spiral  gas 

^Hnuel  cut  upon  it. 

^  "Xhe  breech-cup  is  a  solid  forging  stamped  into  shape  under  the  steam- 

^^mmer,  turned  inside  and  out,' and  screwed  on  the  exterior  with  a 

^^read  of  five  to  the  inch. 

^  ^Afber  welding  two  sections  togetber,  a  rule  is  applied,  toach4u}(  at  points  a  a,  Plate 
fix,  Fig.  5,  equally  distant  from  the  axis,  to  ascertain  if  tbe  tube  is  straight;  if  not, 
^t  is  at  once  straightened  before  cooling. 

tXhe  English  method  of  welding  the  sections  is  as  follows:  After  shrinking  two 
Actions  together,  as  above,  **  the  tube  is  put  crossways  through  a  furnace  so  con- 
structed that  the  heat  acts  only  on  the  joint.  Wben  the  joint  arrives  at  a  welding 
beat,  a  stent  iron  bar  is  passed  through  the  tube ;  this  bar  is  keyed  up  at  one  end,  and 
by  means  of  a  screw-nut  worked  by  a  long  lever  at  the  other  end,  the  two  coils  are 
welded  or  pressed  together. ''    The  joint  is  afterward  tapped  under  tlie  hammer. 
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SHRINKING  ON  THE  B  TUBE. 

The  B  tabe  consists  of  two  bars  united,  coiled,  &e.,  in  the  same  ma 
ner  as  a  section  of  the  A  tube.    It  is  rough-turned  to  13^^75,  the  exteri 
diameter  of  the  main  portion  of  the  A  tube  and  finished  bored  to  10 
It  is  shrunk  on  the  A  tube  with  C.003  shrinkage  in  the  diameter.    T 
shrinking  operation  is  a  simple  one.    The  B  tube  stands  vertically 
breech  down,  over  a  wood  fire,  while  a  large  open  cylinder  of  sheet  ir 
surrounds  it.    When  sufficiently  heated  the  A  tube  is  lowered  by 
crane  into  place,  the  weight  of  the  A  tdbe  forcing  the  B  tube  w 
"  home  ^  to  the  shoulder  upon  the  former.     Water  is  then  thrown  up 
the  exterior  near  the  shoulder,  to  cool  the  B  tube  in  that  vicinity  firi 
and  thus  prevent  an  open  joint,  which  is  apt  to  occur  from  the  loo 
tudiual  contraction  of  the  B  tube  in  cooling. 

HYDRAULIC  TEST  OF  THE  TUBE. 

The  tube  at  this  stage  is  subjected  to  a  water-test  of  140  pounds 
the  square  inch.  The  apparatus  for  applying  the  water-test  is  iilustratt 
on  Plate  VI.  It  consists  of  two  cross-heads — A  and  B — fitted  to  tl 
ends  of  the  tube,  and  which  are  enabled  to  sustain  the  pressure  appli< 
through  the  medium  of  the  connecting-rods  b.  The  cross-head  A  clos< 
the  bore  water-tight,  and  is  pierced  with  an  aperture  for  the  entran 
of  water-pipe  A.  The  water  is  forced  in  by  means  of  a  stcarm-pum 
and  the  degree  of  pressure  is  registered  by  the  gauge  g. 

The  tube  is  now  turned  to  fit  the  casing,  allowing  a  '•  play  "  of  0".( 
in  the  diameter  between  it  and  the  casing  for  a  distance  of  32'^  from  tl 
bottom,  and  of  0'^015  for  the  remainder  of  its  length.    To  determii 
this  play,  it  is  necessary  to  accurately  measure  the  diameters  of  t^ 
bore  of  the  casing  and  of  the  exterior  of  the  tube ;  the  former  s 
measured  with  the  star- gauge,  the  latter  either  by  means  of  borsesln 
gauges  or  a  diameter  callipers  (Plate  VII,  Fig.  1)  specially  design- 
lor  the  purpose,  and  measuring  to  0'^00I. 

The  tube  is  rifled  either  before  or  after  its  insertion  into  the  casii 
as  mav  happen  to  be  most  convenient.  The  finished  tube  is  shown 
PlateVlI,  Fig.  2. 

The  weight  of  bar-iron  employed  is  about  6,770  pounds. 

The  weight  of  the  finished  tube  is  about  3,100  pounds. 

The  operations  of  inserting  the  tube  into  the  casing  and  securing 
of  venting,  final  proof,  &c.,  are  fully  described  in  the  Report  of  t- 
Constructor  of  Ordnance  on  the  fabrication  of  converted  8-inch  ri 
No.  1,  published  in  the  annual  report  of  the  Chief  of   Ordnance 
1876. 

The  collar  for  securing  the  tube  at  the  muzzle  is  made  of  tube-ii 
fagotted  and  hammered  out  to  a  proper  size.    It  is  then  bent  to  a  cip 
over  a  mandril,  and  the  ends  welded  together 

CHAS.  S.  SMITH, 

Lieutenant  of  Ordnancer  -^ 

United  States  Ordnance  Agency, 

New  York  City^  December  30,  1876. 

The  following  table  exhibits  the  extent  to  which  the  work  of  g^^^ 
conversion  has,  up  to  the  present,  been  carried  in  the  United  Stai^^*^' 
since  the  highly  successful  trials  of  the  experimental  converted  ritf  ^ 
Nos.  1, 3,  and  5;  not  including,  however,  those  guns  which  were  desigL*^^^^ 
for  experimental  purposes : 
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Guns. 

Tabes. 

Work  of  conversion  per- 
formed at  tbe — 

Eu;;H8b 

24 
0 

3 
0 

American. 

1 

West  Point 
Foundry. 

Sontb  Boston 
Foundrj'. 

CONVEBTED. 

B.  Rodmans  to  8"  rifles 

11"  Dahltfrena  to  8"  rifles 

IX  PH0CKS3  OF  CONVBB8ION. 

B,  Rodmans  to  8"  rifl»H 

U"  Dahlgrens  to  8"  i  ifles 

i 
1 

i 

1 
i 

3 
11 

35 
20 

15 
11 

0 
10 

12 

27 
10 

ddition  to  tbe  wrought-iron  lined  experimental  guns  described  in 
3ort  of  tbe  Constructor  of  Ordnance,  and  pablisbed  in  tbe  annual 
of  the  Chief  of  Ordnance  for  1876,  a  13-inch  smooth-bore  Itodman 
;  now  being  converted  into  a  10-inch  rifle  at  the  South  Boston 
y,  and  the  cast  iron  casing  manufactured  for  a  wrought-iron  lined 
1  rifle,  the  tubes  for  both  guns  to  be  of  English  manufacture. 

Specimen  A— (Wrought  ikon.) 

atving  the  extenaiony  restoration  and  permanent  set  caused  hy  the  undermentioned 
8  per  square  inch  of  section  acting  gradually  upon  a  solid  cylinder  2"  long  (between 
\ers)  and  0".557  tit  diameter ,  taken  from  a  sample  wrought-iron  bar^  (4"  X  4"  in 
fection,)  along  the  fiber  of  the  iron,  Submitted  for  test  by  the  West  Point  foundry, 
iry,  1876,  and  intended  to  be  used  in  the  manufacture  of  coiled  wrought-iron  tubes  for 
iing  10"  smooth-bores  into  S"  rifles. 


per 
inch 

Extension 
per  inch  in 
lenKtb. 

First  difl'er- 

Restoration 
per  inch  in 
length. 

First  differ- 

Permanent 
set  per  inch 

First  differ^ 

on. 

euce. 

ence. 

in  length. 

1 

ence. 

0.0000 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

55 

0.0000 

0.0000 

aoooo 

0.0000 

aoooo 

aoooo 

75 

0.0000 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

OO 

0.0000 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

30 

0.0000 

0.0000 

aoooo 

0.0000 

aoooo 

aoooo 

55 

aoooo 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

n 

0.0000 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

10 

0.0000 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

60 

0.0O0O 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

70 

0.00OO 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

70 

0.0000 

0.0000 

aoooo 

aoooo 

aoooo 

aoooo 

20 

0.0000 

0.0000 

aoooo 

0  0000 

0  0000 

aoooo 

70 

aoooo 

0.0000 

aoooo 

aoo«)o 

aoooo 

aoooo 

25 

a  0005 

0.0005 

a  0005 

aoooo 

aoooo 

aoooo 

75 

aooo5 

0.0000 

a  0005 

aoooo 

aoooo 

aoooo 

25 

0.0010 

0.0005 

a  0005 

aoooo 

a  0005 

0.0005 

75 

0.0045 

0.0035 

a  0010 

a  0005 

a  0035 

a  0030 

25 

0. 0075 

0.0030 

a  0005 

—0.0005 

a  0070 

a  0035 

75 

a  0125 

0.0050 

a  0010 

a  0005 

a  0115 

a  0055 

30 

aoifi5 

0.0040 

a  0010 

aoooo 

a  0155 

a  0040 

90 

0.02:10 

0.0065 

a  0005 

«a  0005 

a  0225 

a  0070 

40 

0.0300 

0.0070 

a  0010 

a  0005 

a  0290 

a  0065 

90 

0.0390 

0.0090 

a  0020 

a  0010 

a  0370 

a  0080 

40 

0.04^5 

0.0095 

a  0020 

aoooo 

a  0465 

a  0095 

00 

0.0500 

0. 0105 

a  0010 

—0.0010 

a  0580 

a  0115 

SO 

a  0845 

0.025.'> 

a  0015 

a  0005 

ao8:)o 

a  0250 

00 

0.1055 

0.0210 

a  0020 

a  0005 

a  1035 

a  0205 

55 

0.1220 

0. 0165 

a0f)25 

a  0005 

a  1195 

a  0160 

10 

0.2945 

0.  1725 

Broke  at  aboa 

t  52,000  ponndi 

s  per  square  inc 

h. 

Specimen  A, 


travity 7.664 

diame'ter 0".557 

r  after  45,000  ponnds 0".534 

r  at  point  of  mptare 0".  407 

ftnsngth,  53.000  pounds  per  square 


Total  elongation 0".589 

Specimen  began  to  demoralise  at 47, 200  lbs. 

Position  of  rupture Middle. 

Character  of  rupture Fibrous. 
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Spkcimen  B—(  Wrought  iron.) 

Table  showing  the  extenBion^  restoration,  and  permanent  $et  caused  bif  the  undenmentkmei 
tceights  per  square  inch  of  section  acting  gradually  upon  a  solid  cylinder  2*'  long,  (beUms 
shoulders,)  and  0''.557  in  diameter,  taken  from  a  sample  wrought-iron  bar  (4"  X4"  in  cross- 
section)  along  the  fiber  of  the  iron.  Submitted  for  test  bg  the  fVest  Point  foumdrg,  Janu- 
ary, lb76,  and  intended  to  he  used  in  the  manufacture  of  ctAled  wroughi-irom  tubes  for  eon- 
verting  10"  emooth-bores  into  S"  rifles. 


Weight    per 
MUM  re  inch 
of  section. 

Extension 
per  inch  in 
length. 

First  differ- 
ence. 

Restoration 
per  inch  in 
length. 

First  differ- 
ence. 

Pernii^neiit 
set  per  inch 
in  length. 

First  differ- 
eiioe. 

Lbi.          \ 
l.0:«       t 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

1 

aoooo 

2,055 

0.0000 

0.0000 

0.0U00 

0.0000 

0.0000 

aoooo 

3.075 

0  0000 

0.UO0O 

0.0000 

0.0000 

O.OOCO 

aoooo 

4,100 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

aoooo 

5.  I3H 

0.0000 

0.0000 

0.0000 

O.OUOO 

0  0000 

aoooo 

<{.  155        1 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

7.185 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

aouoo 

8,210 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.  oooo 

10.260 

6.0000 

0.0000 

0.0000 

0.0000 

0.0000 

aoooo 

12.315 

0.0000 

o.oouo 

0.0000 

0.0000 

0.0000 

aoooo 

14.370 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

aoooo 

16,  4«) 

0.0000 

0.0000 

0.0000 

o.oooo 

0.0000 

aoooo 

18,  470 

0.0000 

0.0000 

0.0000 

0.0000 

aoooo 

aoloo 

20,525 

0.0000 

0.0000 

0.0000 

0.0000 

O.Onoo 

aoooo 

22.575 

0.0005 

0.0000 

0.0005 

0.0000 

0.0000 

aoooo 

24, 625 

0.0010 

0.0005 

0.0005 

0.0000 

0.0005 

aooos 

28. 675 

0.0030 

0.0020 

0.0010 

0.0005 

0.0020 

0.0015 

28.725 

0.0105 

0.0074 

0.0015 

0.0005 

0.0090 

0.00O 

30,775 

0. 0135 

0.0030 

0.0015 

0.0000 

0.0120 

0.0030 

32.830 

0.0155 

0.0020 

0.0010 

—0.0005 

0.  0145 

aoois 

34.890 

0.0250 

0.0095 

0.  0025 

0. 0015 

0.  0225 

aoodo 

36,  940 

0.0305 

0.0055 

0  0030 

0.0005 

0.  0275 

aoo5o 

38,990 

0.0350 

0.0045 

0.00» 

—0.0010 

0.0:t30 

aoo55 

41,040 

0.0465 

0.0115 

0.0020 

O.WKM) 

0.  0445 

aoii5 

43,100 

0.0.\55 

COOW 

0.0010 

-0.0010 

0.0545 

a  0100 

45, 150 

0.(1740 

0.0185 

0.00.10 

0.0020 

a  0710 

a  0165 

47,200 

0.0945 

0.0205 

0.0020 

—0.0010 

0.0925 

a  0215 

49, 255 

0. 1.105 

0  0360 

0.0025 

0.000.1 

0.  12^0 

ao3» 

51, 310 

0.2935 

0.  1630 

Broke  at  abon 

c  52,000  poandi 

\  per  square  inc 

b. 

Specimen  B, 

Speci6r  gravity 7.6.34    ;  Total  elongation 0''.5B7 

Original  diameter u".557     Specimen  began  to  demoralise  at 47.2001bs. 

Diameter  after  45,000  pounds 0".  536     Position  of  ruptnre Middle. 

Diameter  at  point  of  rupture 0".  412  |  Character  of  rupture Fibtons. 

Tensile  strength,  52,000  pounds  per  square 
inch.  I 
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SpecixMen  No.  1— (Wrought  iron,  P.  K.) 

ouritiff  the  extension^  resiorationj  and  pettnanent  sety  cau$ed  hjf  the  under-mndwned 
jjcr  square  inch  of  srction,  acting  gradually  upon  a  solid  cylinder  two  {2")  inches 
rit^cc9S  ah^alderBy  and  0''.650  diameter^  taken  from  a  sample  wronght-iron  bar  {A"  X 
tP^ss^ciion)  along  the  fiber  of  the  iron.  iSample  bar  prc4ienttd  by  Messrs,  tautding^ 
t^-   ^o-,  of  West  Point  foundry. 


T^x  ten'slna 
per  inch  in 
lengtb. 

First  differ- 
enctt. 

Restoration:! 
1HSI-  inch  io 
10D>Ci  h. 

First  differ- 
encb. 

Permanent 
setperincl) 
in  lengtb. 

First  differ, 
ence. 

Tnehes. 

Inehai. 

Inches. 

o.  oouoo 

0.  Of  000 

0.00000 

0.00000 

O.OOtKX) 

0.00000 

O.  00003 

O.OOiiOO    . 

0.00000 

0.00000 

0.00000 

0.00000 

o.  ooooo 

0.  OOOOO 

0.00000 

0.00000 

0.00000 

0.00000 

o.  ooooo 

0  OOOOO 

0.00000 

0.00000 

0.00000 

0.00000 

o.  ooooo 

0.000<K) 

0.00000 

0.00000 

0.00000 

0.00000 

o.  ooooo 

0.00000 

0.00000 

0.00000 

0.0«0U0 

0.00000 

o.  ooooo 

0.00000 

o.ooouo 

0.00000 

0.  (0000 

0.00000 

o.  ooooo 

0.00000 

O.0OOWI 

u.  ooooo 

0.00000 

0.00000 

o.  ooooo 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

o.  ooooo 

0.00000 

0.  OOOOO 

0.00000 

0.00000 

0.00000 

O.  00 100 

O.OtKXM) 

G.  00100 

0.00000 

0.00000 

0.00000 

O.  00 150 

0.00050 

O.OOI.'iO 

0.00050 

0.00000 

0.00000 

o.  oo^oo 

0.00050 

0.00200 

0.00050 

0.00000 

0.04X)00 

O.  0O>»5 

0.000*25 

0.00*2*25 

0.000-25 

0.00000 

0.00000 

O.  OChlSO 

0.00025 

0.00150 

— O.0QP75 

0.00100 

0.00100 

0.00^5 

0.000-25 

0.00135 

-0.000-25 

0. 00150 

0.00050 

O.  00300 

0. 000*25 

0.00100 

—0.000*25 

0.00*200 

0.00050 

0.00350 

0.  0005(1 

0.00125 

0.000/5 

0.00*235 

0.00035 

o.  oo.'soo 

0. 00 150 

0.00*200 

0.00075 

o.oaioo 

0.00075 

O.  OO550 

0.00050 

0.00125 

—0.00075 

0.00435 

0.00135 

O.  OO750 

0.00*200 

0.00-200 

0. 00075 

0.00550 

0.00135 

O.00950 

0.00*200 

0.00100 

0.00 100 

0.00(<50 

0.00300 

O.01550 

0.00600 

0.00100 

0.00000 

0.01451) 

0.00600 

O.OtiOOO 

0  00450 

0.00201 

0.  00100 

O.OIHOO 

0.00350 

O.  OS500 

0.00500 

0.  00100 

—0.00100 

0.03400 

0.00600 

O.  O2800 

0.00300 

0.00150 

0.00050 

0.02650 

0.00*250 

O.  03400 

0.00600 

0.00-250 

0.00100 

0.  03150 

0.00500 

0.04000 

0.00600 

0. 00875 

0. 000*25 

0. 0:n25 

0.00575 

O.  06150 

0.0*2150 

0.00750 

0.  00475 

0.  05400 

0.  01675 

O.  06450 

0.00300 

O.OOdOO 

o.ooa'w 

0.05650 

0.00350 

O.06650 

0.00-200 

0.00350 

—0.00450 

0.06300 

0.00650 

O.  06900 

0.00350 

0.00*250 

—0.00100 

0.06650 

0.00350 

O.  0^«50 

0. 01750 

0.00200 

0.00050 

0.0f<450 

0.01800 

O.  10-200 

0.01550 

0.00200 

0.00000 

0.10000 

0.01550 

O.  13550 

0.03-250 

0.90300 

0.00100 

0.13250 

0.0*2350 

O.31J00 

0.18530 

Specimen  brol 

ie. 

Specimen  No,  1. 


«.vit,y.- 

^^^int;  of  rapture 
ot  rupture 


7.6810 
0".  650 
0".453 
Fine,  fibrous. 


Tensile  strength  per  square  inch 53.090  lbs. 

Total  elongatiou 0".6220 

Lengtb  of  specimen  between  shoulders  3" 

Position  of  rupture Middle. 


412 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Specimen  No.  2 — (Wrought  iron,  P.  K.) 

Table  showing  the  extension^  restoration,  and  permanent  set,  caused  by  the  under-n 
weights  per  square  inch  of  section,  acting  generally  upon  a  solid  cylinder  two  (2 
long,  between  shoulders,  and  0^^650  diatneter,  taken  from  a  sample  wrought-iron  6< 
4"  in  crosS'Stction)  along  the  fiber  of  the  iron.  Sample  bar  presented  by  Messrs.  1 
Kemble  4"  Co.,  of  Wtst  Point  foundry. 


Weight  per 
gqaareincb 
or  section. 

ExteoHioD 
per  inch  iu 
length. 

FirKt  differ- 
euce. 

Kestoration 
per  iiicli  iu 
leugth. 

1 

First  differ- 
ence. 

Permanent 
set  per  inch 
in  length. 

Fix 

Lhg. 

Jnehei. 

Inches. 

Itiches. 

1,500 

0.0000 

0.0000 

0.0000 

0.00000 

0.0000 

3,000 

0.0000 

0.0000 

0.  OOUO 

0.00000 

0.0000 

4.500 

0.0000 

1        0.0000 

0.0000 

0.00000 

0.0000 

6.000 

0.0000 

!        O.OOUO 

0.0000 

0.00000 

0.0000 

7,500 

0.0000 

1        0.0000 

0.0000 

0.00000 

0.0000 

9,000 

0.0000 

0.0000 

0.0000 

0.  ouooo 

O.OOfK) 

10,500 

0.0000 

0.0000 

0.0000 

0.00000 

0.0000 

12,000 

0^.0000 

0.0000 

0.0000 

0.00000 

0.0000 

13,500 

0.0000 

0.0000 

0.0000 

0.00000 

0.0000 

15,000 

0.0000 

0.0000 

0.0000 

o.ooooo 

0.0000 

16,500 

0.0010 

0.(K)00 

0.00000 

0.00000 

0.0000 

18.000 

0.0015 

0.0005 

0.00000 

0.00000 

0.0000 

19,500 

0.0015 

n.oooo 

0.  00100 

0.00000 

0.0005 

21,000 

0.0015 

0.0000 

0.00100 

0.00000 

0.00(>5 

82,500 

0.0017 

0. 0002 

0.00125 

0.00025 

0. 00045 

24,000 

0.0017 

0. 0000 

0.00125 

0.00000 

0. 00045 

25,500 

0.0020 

0.0003 

0.00100 

—0.00025 

0.00100 

27,000 

0.0025 

0.0005 

0  00150 

0.00050 

0.00100 

28,500 

0.0030 

0.0005 

O.OOI.'W 

0.00000 

0.00150 

30,000 

0.0035 

0.0005 

0.00100 

—0.00050 

0.00250 

31,500 

0.0050 

0.0015 

0.00150 

0.00050 

0.0a350 

33, 000 

0.0075 

0.0025 

0. 00200 

0.00050 

aoo5.'M) 

34.500 

0.0100 

0.0025 

0.00250 

0.00050 

0.00750 

36,000 

0.  0160 

0.0060 

0.  OOLW 

—0.00100 

0. 01450 

37.500 

0.0270 

0.  0110 

0.00:250 

0.00100 

0.02450 

39,000 

0.0265 

0.0005 

0.00250 

0.00000 

0.02400 

-C 

40,500 

0.0325 

0.0060 

0.00150 

—0  00100 

0. 03100 

42.000 

0.0355 

0.0030 

0.00100 

-0.  (K)050 

0.  03450 

43,500 

0.  0440 

0. 0045 

0.00100 

0.00000 

0.n4300 

45,000 

0. 0540 

0.0100 

0.00 100 

0.00000 

0.05300 

46.500 

0.0630 

0.0090 

0.00050 

—0.00050 

0.06250 

48.000 

0.07ri0 

0.0150 

0.002.'i0 

0.00200 

0.07550 

49.500 

0.0995 

0.0210 

0. 00200 

—0.00050 

0.09750 

51.000 

0.1340 

0.0345 

0.  00140 

—0.00060 

0.13260 

52,500 

0.1850 

a  0510 

0.00250 

0.00110 

0.18230 

52,800 

Specimen  brc 

»ke.    Abaolnte 

stretch,  0".6l6 

Specimen  Xo.  2. 


Specific  (rravity 7.6785 

Original  diameter 0".6.W 

Diameter  at  point  of  rnptnre 0^'.  468 

Character  of  rnptnre Fine,  fibroos. 

Tensile  strength,  52,800  pounds  per  square  inch. 


Total  elongation 

Length  of  specimen  between  shouldera. 

Position  of  rupture 

Elastic  limit 1 
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APPENDIX  J. 

[HoQse  Ex.  Doc.  No.  158,  44th  Congress,  1st  session.] 
INFRINGEMENT  ON  PATENTS. 

Letter  from  the  Secretary  of  TFiar,  transmitting  letter ^  dbc^  from  Chief  of 
Ordnance  on  House  bill  2865,  relating  to  infringement  on  patents. 

April  12,  1876. — Referred  to  the  Committee  oo  Patents  and  ordered  to  be  printed. 

War  Department,  April  11, 1876. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  Honse  of 
Etepre.8entatives,  for  the  information  of  the  Committee  on  Patents,  in 
["espouse  to  a  letter  of  the  10th  instant  from  Hon.  Samuel  A.  Dobbins, 
^bairman  of  Subcommittee  on  Patents,  a  letter  of  the  10th  instant  from 
>he  Chief  of  Ordnance  on  House  bill  2865,  transmitting  also  an  extract 
Vom  his  annual  report  of  1875  on  infringement  of  patents,  and  copy  of 
etter  of  October  11, 1875,  to  the  Secretary  of  War,  on  the  same  subject, 
»vith  recommendation. 

alpho:n^so  taft, 

Secretary  of  War. 


Ordnance  Office,  War  Department, 

Washingtony  April  10, 1876. 

Sir:  I  have  the  honor  to  return  Honse  of  Eepresentatives  bill  No. 
tSQoy  *^  extending  the  jurisdiction  of  the  Court  of  Claims,  and  for  other 
purposes,'"  now  pending  before  the  House  Committee  on  Patents.  I  also 
:rausmit  an  extract  from  my  annual  report  of  1875  on  ^< infringement 
:>f  patents,"  and  copy  of  letter  to  the  honorable  Secretary  of  War,  dated 
Dctober  11, 1875,  on  the  same  subject. 

The  provisions  of  this  bill,  with  the  amendments,  in  writing,  interlined 
ind  in  margin,  have  my  hearty  approval,  and  will,  it  is  believed,  relieve 
:he  War  Department  from  the  great  embarrassments  which  have  been 
Tequently  brought  to  the  attention  of  Congress  in  previous  reports,  and 
^ve  a  sure,  speedy,  and  uniform  method  of  settling  the  claims  of  pat- 
entees against  the  United  States  for  the  use  of  patents. 

In  the  further  interest  of  patentees  and  of  the  United  States,  I  would 
respectfully  recommend  two  additional  amendments,  which  have  been 
Dserted  in  the  margin  in  red  ink,  viz:  page  2,  line  18,  after  the  word 
<  Iirovided,"  insert  ^^  such  cases  to  be  preferred  causes  in  said  court ;" 
»udon  page  11,  section  12,  line  4,  after  the  word  <<  provided,"  insert 
« such  cases,  so  appealed,  to  be  preferred  causes  in  said  court."  These 
additional  amendments  are  necessary  to  avoid  delay  in  the  determina- 
:iou  of  said  causes. 

Kespectfully,  your  obedient  servant, 

S.  V.  BENfiT, 
Brigadier-Oeneraly  Chief  of  Ordnance. 

The  Hon.  the  Secretary  of  War. 
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[H.  R.  2865,  44th  Congress,  1st  session.] 

In  the  House  of  Representatives,  March  27,.  1876. — Read  twice,  referred  to  the 

Committee  on  Patents,  and  ordered  to  be  printed. 

Mr.  Martin  I.  Townbend^  od  leave,  introdaced  the  following  bill: 

A  BILL  extending  the  Jiiriscliction  of  the  Conit  of  CUiniB,  and  for  other  parpociea. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  if  the  Secretary  of  War, 
or  of  the  Navy,  or  of  the  Treasury,  or  of  the  luterior  Departmeut,  or  the 
Postmaster-General,  or  any  other  officer  of  the  United  States  of  America, 
has  used,  or  shall  hereafter  use,  in  the  public  service,  either  under  or 
without  an  express  or  implied  contract,  any  invention  upon  which  the 
letters- patent  of  said  United  States  have  been  issued  or  re-issued  or  ex- 
tended and  renewed,  whereby,  and  by  means  of  which,  such  service  has 
been,  or  is,  improved  or  benefited,  either  in  the  saving  of  labor,  or  in 
the  reduction  of  expenses  in  the  management  of  Government  afifairs,  or 
if  such  service  has  been,  is,  or  shall  be,  in  any  other  way  or  manner  im- 
proved or  benefited,  the  Court  of  Claims  of  the  United  States  is  now 
and  hereby  vested  with  full  and  complete  jurisdiction  in  and  over  any 
and  all  such  cases,  the  same  to  be  brought  into  and  before  said  Court 
of  Claims  in  the  manner  and  for  the  purposes  herein  provided;  snch 
cases  to  be  preferred  causes  in  said  court,  and  whose  duty  shall  be  to 
hear,  investigate,  and  determine  any  and  all  such  cases  submitted  to 
said  court  upon  pleadings  and  proofs  in  the  manner  herein  provided  for 
it  to  hear,  investigate,  and  determine,  and  involving  the  following 
questions  of  fact  for  the  consideration  and  judgment  of  said  court,  to 
wit: 

First.  The  granting  and  issuing  of  the  letters-patent,  set  forth  by  date 
and  number  thereof,  and  described  in  the  petition  or  bill  of  complaint 
filed  in  said  court  in  the  manner  substantially  as  hereinafter  provided^ 
and  also  the  validity  of  such  letters-patent,  with  the  same  jurisdiction 
and  power  that  the  circuit  court  of  the  United  States  now  has  over  and 
upon  such  matter; 

Second.  The  use  of  the  improvements,  invention,  and  letterspatent 
thereon  in  the  business  and  service  of  said  United  States,  and  in  what 
Department,  and  for  what  purpose  used,  and  the  duration  of  that  ase; 

Third.  The  compensation  or  sum  of  money  to  be  paid  by  said  United 
States,  upon  the  evidence  submitted,  for  such  use  of  the  improvements^ 
invention,  and  letters-patent  so  applied  to  the  public  servii^e;  and. 

Fourth.  The  right,  title,  and  ownership  of  the  letters-patent  specified 
in  the  petition  or  bill  of  complaint  in  the  manner  aforesaid  ;  and  to  whom 
the  compensation  for  such  use  of  invention  and  letters-patent  thei^Q 
shall  be  awarded  and  paid  by  said  United  Statea. 

Sec.  2.  That  in  each  and  all  cases  where  either  of  the  several  Depart- 
ments or  any  officer  of  the  Government  of  said  United  States  have  put 
into  use  in  the  service  of  said  Government  of  the  United  States  any 
patented  invention  or  improvements,  the  Cabinet  officer  at  the  head  of 
the  Department  using  such  patented  invention  or  improvements  sbali* 
if  requested  so  tx)  do  by  the  written  application  of  the  inventor  and 
original  patentee,  or  his  assignee  or  assignees,  or  either  of  them,  of  tbe 
invention  so  used,  and  within  ten  days  thereafter,  having  b^u  fif^ 
furnished  with  a  duly -verified  copy  of  the  petition  or  bill  of  complaint 
containing  the  tacts  and  the  grounds  relied  upon  for  recovery  against 
said  United  States,  in  the  mauner  herein  provided,  refer  the  same  tosai^ 
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^art  of  Claims  for  the  purposes  herein  named ;  whereupon  tiiat  court 
^ball  proceed  and  take  full  and  complete  jurisdicticm  of  eaok  and  every 
Hatter  contained  in  such  verified  petition  dr  bill  of  complaint,  in  the 
^me  manner  provided  in  section  one  of  this  act ;  and  shall  hear  and 
determine  the  same,  and  all  matters  contained  in  the  answer  thereto,  in 
the  manner  herein  provided. 

Sec.  3.  That  if  either  of  the  said  several  Departments  have  had,  have, 
<»*  shall  have  in  use  in  the  service  and  business  of  the  United  States, 
any  improvements  or  invention  upon  which  the  letters-patent  of  said 
United  States  have  been  issued,  the  inventor  and  original  patentee 
named  in  the  letters- pat^it,  or  in  any  re-issue  or  any  extension  and  re- 
newal thereof,  or  any  person  or  persons  claiming  to  be  the  owner  or 
owners  of  any  interest  in  such  letters-patent  by  a  deed  of  assignment 
in  writing,  duly  made  and  acknowledged  before  some  officer  having 
authority  by  law  to  take  acknowledgments,  and  the  same  of  record  in 
the  Patent-Office  of  said  United  States,  the  original  deed  of  assign- 
ment so  made  and  recorded,  or  a  dnly-certified  copy  thereof,  being  pro- 
duced and  made  a  part  of  the  said  petition  of  bill  of  complaint,  may 
make  the  said  United  States  defendants,  and  thus  and  thereby  give  the 
said  Court  of  Ciaima  the  jurisdiction  contained  in  section  one  of  this 
act.  The  said  petition  or  bill  of  complaint  shall  be  in  writing,  and  shall 
be  the  same,  or  substantially  the  same,  as  a  bill  in  equity  in  the  circuit 
court  of  the  United  States  filed  against  an  infringement  of  any  letters- 
patent  in  that  court,  and  shall  set  forth  therein  all  the  matters  of  fact 
which  said  Court  of  Claims  is,  by  this  act,  required  to  pass  upon  and  to 
determine  at  the  final  hearing  of  the  ca^  so  referred  or  brought  to  the 
jonadiction  of  said  court,  to  which  the  Attorney -Q^neral  of  said  United 
States  shall  make  answer  within  thirty  days  next  after  service  upon 
him  of  aduly-certified  copy  of  the  said  petition  or  bill  so  made  and  filed 
with  the  clerk  of  said  Court  of  Claims,  and  upon  the  filing  of  such  an- 
swer with  the  clerk  of  said  court,  the  issues  shall  be  fully  joined  and  the 
case  ready  for  proofs,  to  be  taken  in  the  manner  herein  provided. 

Src.  4.  That  every  such  petition  or  bill  of  complaint  shall  be  signed 
and  sworn  to  by  the  petitioner  or  petitioners  aforesaid  before  a  United 
States  commissioner,  or  a  oommissioner  of  said  Court  of  Claims,  or  be- 
fore a  judge  of  a  court  of  record  having  a  seal ;  and  the  same  shall  also 
be  signed  by  the  attorney  and  counsel  of  reoord  for  the  petitioner  or 
petitioners  in  said  Court  of  Claims ;  and  in  like  manner  the  answer  of 
the  Government  6f  said  United  States  thereto  shall  be  duly  mgned  by 
!;he  Attorney-Greneral  aforesaid  in  his  officiai  capacity.  And  after  the 
lliog  of  said  answer  in  the  manner  hereinbefore  stated  and  provided, 
li^bt  days'  notice,  exclusive  of  the  day  of  the  service  thereof,  shall  be 
riven  to  said  Attorney-General  by  said  petitioner,  or  by  the  petitioner's 
kttorney  of  record  in  said  Court  of  Claims,  of  the  time  and  pUice  tor  the 
akingof  such  oral  and  documentary  proofs  as  are  intended  to  be  used 
n  sach  causa  in  support  of  the  petition  or  bill  of  complaint  so  made  and 
lied  in  said  court,  after  which  the  said  Attorney-G^nei*al  shall,  in  like 
aanoer,  give  notice  of  the  time  and  place,  and  shall  proceed  to  take 
lach  proofs  as  he  may  deem  necessary  in  support  of  the  answer  so  made 
^od  filed  by  him  in  the  office  of  the  clerk  of  said  court.  The  proofs  or 
^videoce  named  as  aforesaid  may  be  taken  by  and  betwe  a  United 
States  commissioner  or  a  commissioner  of  said  Court  of  Claims,  or  an 
examiner  in  equity  in  the  United  States  circuit  court,  in  the  usual  man- 
ler,  and  under  the  same  rules  as  now  practiced  in  patent  causes  in  the 
laid  circuit  court.  After  the  direct  and  rebuttal  proofs  upon  each  side 
ji  any  such  cause  have  been  taken  and  filed  in  the  office  of  the  clerk  of 
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said  Court  of  Claims,  snch  cause  shall  be  deemed  to  be  ready  for  arga- 
ment  and  final  hearing,  and  thereupon  the  same  shall  be  put  upon  the 
current  calendar  or  trial-docket  of  said  court  for  such  hearing  and  argu- 
ment upon  the  evidence  so  taken  and  submitted  by  both  the  parties 
named  in  the  petition  or  bill  of  complaint,  or  by  either  party  thereto 
upon  the  default  of  the  other  or  refusal  to  take  proofs  as  herein  pro- 
vided ;  and  the  same  shall  then  be  proceeded  with  by  that  court  to  final 
judgment  and  decree  in  the  usual  manner  established  by  said  coort 
with  reference  to  the  making  and  entering  of  final  decrees  and  judg- 
ments. 

ISeo.  5.  That  the  said  Court  of  Claims  shall  fix  upon  and  decree  the 
rate  of  compensation,  and  the  sum  or  amount  of  money  to  which  the 
aforesaid  inventor  and  original  patentee,  or  his  heirs,  or  assigns,  or 
legal  representative  may,  upon  the  proofs,  be  entitled  to  have  and  to 
receive  in  the  manner  claimed  in  and  by  such  petition  or  bill  of* com- 
plaint 80  made  and  filed  in  said  court,  and  up  to  the  time  of  adjudication 
by  said  Court  of  Claims;  all  of  which  shall  be  heard  and  determined 
upon  the  evidence  taken  and  submitted  to  said  court  in  the  manner 
substantially  as  hereinbefore  provided. 

Sec.  G.  That  any  three  of  the  judges  of  said  Court  of  Claims  maVf 
upon  the  written  application  of  either  party  named  as  aforesaid,  regu- 
late, by  an  order  in  writing,  duly  signed  by  them,  the  time,  plao^  and 
the  manner  for  the  taking  of  proofs  or  evidence  to  be  used  u^Don  either 
or  both  sides  in  any  cause  brought  within  this  act  into  said  court  in  the 
manner  aforesaid,  so  as  to  prevent  unnecessary  expense  or  delay  by 
either  party  aforesaid;  but  due  notice  thereof  shall  first  be  given  to  the 
adverse  party,  and  said  application  may  be  heard  in  open  court,  or  at 
the  chambers  of  the  chief-justice  of  said  court;  and  in  like  manner 
upon  the  written  application  of  either  party,  such  judges  may  determine 
upon  the  time  for  the  trial  or  final  hearing  and  argument  of  any  such 
cause  so  brought  into  said  court. 

Sec.  7.  That  if  any  person  or  persons  claiming  to  own  the  whole  or  a 
part  interest  of  the  right  and  title  to  the  invention  and  letters-patent 
thereon,  by  a  good  and  valid  deed  of  an  assignment,  made,  executed, 
and  of  record  in  the  manner  hereinbefore  made  and  provided,  if  there 
be  any,  who  are  not  joined  in  such  petition  or  bill  aforesaid,  shall  be 
made  party  defendants  therein  with  the  said  United  States  and  brought 
into  said  Court  of  Claims,  or  required  therein  to  appear,  upon  such 
notice  or  order  as  the  said  court  shall  determine  and  direct;  and 
thereupon  the  said  Court  of  Claims  shall  have  the  same  jurisdiction 
of  each  and  every  matter  thereof  as  it  has  herein  and  hereby  with  refer- 
ence to  said  inventor  and  original  patentee,  and  shall  hear  and  deter- 
mine the  same  in  the  manner  and  with  the  same  force  and  effect  as 
hereinbefore  provided. 

Sec.  8.  That  if  in  any  cause  made  and  filed  in  the  said  Court  of  Claims, 
In  the  manner  as  provided  for  by  this  act,  anybody  shall  have  a  good, 
safQcieut,  and  valid  deed  of  assignment  and  transfer  of  the  invention 
and  letters-patent  named  in  the  petition  or  bill  of  complaint  aforesaid, 
or  of  any  part  thereof,  and  if  the  same  be  of  record  in  the  United  States 
Patent-Oftice  as  by  law  required,  the  same,  if  required,  or  a  duly -certi- 
fied copy  thereof,  shall  be  produced  in  evidence  in  said  Court  of  Claims 
by  the  person  or  persons  holding  and  owning  it,  for  the  inspection  and 
opinion  and  judgment  of  said  court  thereon;  and  thereupon  the  said 
court  shall  have  full  jurisdiction  of  the  same  and  of  all  matters  apper- 
taining thereto,  and  may,  upon  evidence  duly  taken  as  hereinbefore 
provided,  proceed  to  hear  such  cause,  and  to  determine  each  and  every 
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matter  that  may  be  at  issue  or  involved  in  or  by  the  evidence  so  taken 
and  presented  concerning  such  deed  of  assignment,  and  to  whom  any 
judgment  that  may  be  rendered,  decreed,  or  ordered  to  be  entered 
against  said  United  States  shall  be  paid ;  and  in  case  an  appeal  be  taken, 
in  the  manner  provided  for  in  and  by  section  twelve  of  this  .act,  to  the 
Supreme  Court  of  the  said  United  States,  then  that  court  may,  in  like 
manner,  determine  such  matter  and  to  whom  the  said  United  States 
shall  pay  any  judgment  so  made,  decreed,  and  entered  by  said  Court  of 
Claims.  But  if  no  such  deed  of  assignment  or  a  duly-certified  copy 
thereof  be  offered  and  received  in  evidence  in  such  cause  before  the 
closing  of  the  direct  or  redirect  evidence  upon  either  side  therein,  then 
such  cause  shall  be  proceeded  with  and  heard  and  determined  by  said 
court  in  the  manner  hereinbefore  made  and  provided.  Any  person  who 
may  have  any  knowledge  or  evidence  concerning  the  matters  involved 
in  the  petition  or  bill  aforesaid,  or  in  the  answer  thereto,  may  be  exam- 
ined as  a  witness,  by  and  in  behalf  of  the  parties  to  such  suit,  or  either 
of  them. 

Sec.  9.  That  any  proofs  or  evidence  taken  in  pursuance  of  the  pro- 
visions contained  in  this  act  shall  be  duly  certified  to  by  the  officer 
before  whom  and  by  whom  the  same  is  taken,  and  thereupon  the  same 
shall  be  securely  sealed  up  by  such  officer,  and  by  him  transmitted  to 
the  clerk  of  said  Court  of  Claims,  in  the  same  manner  as  now  practiced 
in  the  said  circuit  court  of  the  United  States,  or  as  required  by  the 
rules  of  practice  in  said  Court  of  Claims,  which  shall  be  done  within 
thirty  days  next  after  the  taking  of  the  same  as  aforesaid  is  completed. 
Duly-certified  copies  of  any  record-papers,  other  than  that  of  deeds  of 
assignment,  or  transfers,  or  licenses,  may  be  used  in  evidence  in  any 
such  cause  in  said  court  in  the  same  manner  and  with  the  same  effect 
as  other  evidence  is  used  in  or  by  said  Court  of  Claims. 

Sec.  10.  That  if  such  letters-patent  have  been  renewed  or  extended  by 
the  Commissioner  of  Patents  or  by  an  act  of  Congress,  or  if  the  same 
have  been  re-issued  either  before  or  after  any  renewal  or  extension 
thereof,  the  jurisdiction  of  said  Court  of  Claims,  conferred  by  this  act, 
shall  apply  to  the  same ;  and  the  right  of  recovery  against  said  United 
States  as  herein  provided  for  the  use  of  the  invention  so  patented,  or 
re-issued,  or  renewed  and  extended,  shall  be  under  either  the  original 
letters-patent  or  any  re-issue  thereof,  or  under  any  renewed  and  ex- 
tended term  of  the  same ;  and  the  same,  and  each  and  every  thereof, 
may  be  included  in  the  same  petition  or  bill  of  complaint,  and  the  com- 
pensation for  the  use  of  the  invention  so  patented  shall  be  fixed  and 
determined  upon  the  length  of  time  the  same  has  been  used  in  the  pub- 
lic service  by  the  direction  of  either  of  the  Departments,  or  any  officer 
named  in  section  one  of  this  act. 

Sec.  11.  That  in  case  of  the  decease  of  said  inventor  and  original  pat- 
entee, or  of  any  such  assignee,  either  before  are  after  the  liliug  of  any 
such  petition  or  bill  of  complaint  as  aforesaid,  then  his  administrator 
or  executor,  or  administratrix  or  executrix,  for  the  benefit  of  the  heirs 
and  estate  of  such  deceased  inventor  and  patentee,  or  of  such  assignee, 
shall  be  deemed,  and  shall  be,  the  rightful  and  lawful  party  against 
said  United  States  for  all  and  every  of  the  purposes  mentioned  and 
provided  for  in  this  act,  and  may  prosecute  the  same  to  final  judg- 
ment and  decree  in  either  or  both  ot  said  courts ;  and  shall  be  respon- 
sible and  accountable  to  such  estate  therefor,  in  the  same  manner  as 
provided  by  law  in  the  State  where  such  estate  shall  be  situated  at  the 
time  of  the  decease  of  such  inventor  and  patentee,  or  assignee. 

Sec.  12.  That  either  party  aforesaid   may  appeal  to  the   Supreme 
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Court  of  said  United  States  within  thirty  days  next  after  jadgmentot 
final  decree  shall  have  been  made  and  ordered  by  said  Court  of  Claims 
as  hereinbefore  provided ;  such  cases,  so  appealed,  to  be  preferreA 
causes  in  said  court;  and  if  the  said  judgment  or  final  decree  shall  not 
be  appealed,  or  if  appealed,  and  the  said  judgment  or  final  decree  sbal^ 
be  affirmed  by  said  Supreme  Court,  then  the  same  shall  be  certified  by 
the  said  Court  of  Claims  to  the  Secretary  of  the  Treasury  of  said  Unitecl 
States  in  the  same  manner  as  now  provided  by  the  law  in  relation  t4> 
any  other  judgment  of  said  Court  of  Claims;  and  the  same,  when  pr^ 
sen  ted  to  the  Secretary  of  the  Treasury  aforesaid,  shall  have  the  same 
effect  as  now  provided  by  law,  and  shall  thereupon  be  paid  out  of  aay 
general  appropriation  in  relation  to  judgments  of  said  Court  of  Claiias 
or  for  private  claims;  and  the  payment  of  such  judgment  shall  beixm 
full  satisfaction  for  all  claims  for  compensation  for  the  use  of  such  pat- 
ented invention  or  improvements  up  to  the  time  of  the  making  aii^l 
entering  of  such  judgment  or  decree  thereon  by  the  said  court,  and  no 
longer;  or  such  judgment  may  be  paid  by  the  Secretary  of  the  Treas^- 
ury  of  said  United  States  out  of  any  money  in  the  said  Treasury  not 
otherwise  appropriated,  with  the  same  effect  as  though  the  same  bad 
been  paid  out  of  any  money  appropriated  for  the  payment  of  judgments 
of  said  Court  of  Claims  or  for  private  claims. 

Sec.  13.  That  this  act  shall  take  effect  immediately  after  its  passagr^ 
and  approval. 


Extract  from  annual  report  of  Chief  of  Ordnance  for  1875  on  infringmef^^ 

of  patents. 

I  have  the  honor  again  to  advert  to  the  subject  of  patent-claims  &^^ 
up  against  this  Department  for  alleged  infringements  in  the  productioDis 
at  the  national  armory  and  at  the  several  arsenals  of  constroctiaP- 
The  Chief  of  Ordnance,  in  his  report  for  the  year  1873,  gave  a  snccincc 
statement  of  the  state  of  those  claims  at  that  time    The  claims  on  tb^ 
Springfield  rifle  date  back  to  the  order  of  the  SecretaryV>f  War  of  July 
28, 1866,  for  the  conversion  of  50,000  muzzle-loaders  to  breech-loadio^ 
arms.    The  skill  and  ingenuity  of  the  officers  and  workmen  of  the  Oni* 
nance  Department,  brought  into  active  operation  previous  to  that  tioi^ 
and  continued  to  the  present,  have  resulted  in  the  production  of  a8i)er- 
fect  a  single  breech-loading  arm  as  will  find  its  place  in  modem  war- 
Its  mechanism,  it  is  claimed,  has  touched  upon  and  appropriated  in  p^i*^ 
the  best  features  of  several  distinct  and  separate  patents,  some  of  which 
were  perfected  and  re-issued  after  the  work  of  the  Government  had 
begun,  and  whose  owners  are  now  seeking  compensation  for  the  use. 

The  consideration  of  a  patent-case  involves  a  careful  weighing  of 
many  matters  of  fact  relating  to  novelty,  priority,  &c.,  as  well  as  »» 
appreciation  of  equivalents  and  dissimilarities  in  mechanical  strnctore* 
and  contrivances,  and  the  proper  application  of  the  principles  of  pateu^ 
law  to  facts  thus  found.  Where  a  device  stands  boldly  out  as  theorig*  1^^ 
inal  type  of  its  class,  and  the  many  questions  of  a  character  to  affe<J'  i^pj 
the  validity  of  the  patent  are  in  such  a  case  reasonably  free  from  doobtj  I  j^  ^ 
it  is  apprehended  that  it  would  require  but  ordinary  patent-expert  skiH  i^^^ 
to  settle  with  certainty  the  merits  of  any  question  of  infringement  that  ^i^^ 
might  be  raised  ;  but  where  several  claimants  profess  to  cover  bj  their 
patents  the  same  identical  device  or  combination,  a  proper  regard  to  the 
several  interests  involved  renders  the  matter  more  difficult  of  deter- 
mination.   An  impartial  settlement  requires,  in  most  cases,  the  a8sis^ 
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e  of  the  highest  de^ee  of  expert-skill  and  the  ex^cise  of  the  highest 
?r  of  legal  talent  in  the  specialty  of  patent  law.  The  law  prescribes 
dicial  method  of  settlement  where  private  parties  only  are  concerned, 

the  means  of  deciding  properly  between  contending  patentees  and 
srmining  the  amount  of  damages  sustained  by  them,  or  any  of  them, 
re  the  Army  workshops  are  concerned,  are  not  vested  in  any  portion 
his  Department,  nor,  indeed,  as  respects  cases  wherein  the  United 
«8  are  properly  the  defendants,  are  they  known  to  be  vested  in  any 
irtment  of  the  Government  at  the  present  time. 
le  methods  adopted  by  some  of  the  claimants,  of  institnting  suits  in 
Uuited  States  circuit  courts  against  officers  of  this  J>epartment  for 
alleged  infringements,  is  onerous  to  the  officers  themselves,  and  can 

result,  in  the  event  of  the  success  of  the  suits,  in  embarrassing  such 

era  in  their  private  means,  whereas  the  Government  is  the  sole  bene- 

ry  in  the  use  of  the  things  which  are  the  subject-matters  of  litiga- 

A  recent  opinion  of  the  Attorney-General  has  inferentially  decided 

the  executive  officers  of  the  Government  are  not  authorized  to  settle 
judgments,  for  past  use,  rendered  in  such  suits  without  authority 
Congress  to  do  so.  This  opinion  has  been  the  guide  of  this  bureau 
e  that  time.  The  officers,  therefore,  against  whom  judgments  might 
tendered  would  be  put  to  the  harassing  necessity  of  securing  special 
elation  for  their  relief  in  respect  to  matters  over  which  they  have 

little  or  no  power  or  control. 

be  indemnity  due  to  public  officers  who  have  acted  in  pursuance  of 
'peteut  authority  in  the  performance  of  their  public  duty,  or  who 
e  in  good  faith  exerciseil  the  discretion  vested  in  them  by  law,  is 
'red  to  a  certain  class  of  Government  officials  by  general  legislation, 
actors  and  other  officers  of  the  revenue  are  thus  secured  by  section 

Revised  Statutes.    It  is  therein  enacted,  that  when  a  recovery  is 

in  any  suit  or  proceeding  against  such  officer  for  any  act  done  by 

in  the  performance  of  his  official  duty,  and  the  court  certifies  that 
"^  was  probable  cause  for  the  act  done  by  him,  or  that  he  acted  under 
direction  of  the  Secretary  of  his  Department,  or  other  proper  officer 
tie  Government,  no  execution  shall  issue  against  him,  but  the  amount 
^covered  shall,  upon  final  judgment,  be  provided  for  and  paid  out 
'he  proper  appropriation  from  the.  Treasury.  Legislation  similar  to 
jforegoing^  in  favor  of  the  officers  of  this  DeparUneiit  against  whom 
►veries  may  be  had  for  infringement  of  patents  in  the  productions  of 
armory  and  arsenals,  would  be  a  practicable  method  of  relieving  this 
^u  of  a  present  embarrassment. 

i  is  believed,  however,  that,  where  several  patents  are  alleged  to 
&r  a  single  complex  device,  each  of  these  patents  should  be  brought 
er  the  adjudication  ot  a  common  tribunal,  where  the  combined  wisdom 

experience  necessary  to  the  disposal  of  the  whole  number  of  cases 
Id  be  brought  to  bear  on  each  particular  one  in  detail.  If  suits  on 
h  a  device  are  brought  by  the  several  patentees  in  widely- separated 
Bdictions,  there  is  great  liability  of  undue  compensation  being  awarded 
>ne  patentee  and  inadequate  remuneration  to  another,  when  the  rela- 
^  importance  of  the  several  patents  is  thereafter  taken  into  account, 
t  is,  therefore,  a  question  in  the  interest  of  the  patentees  themselves, 
>vell  as  of  public  economy,  whether  some  particular  forum  should  not 
named  wherein  claims  of  the  character  here  referred  to  should  be 
ilusively  brought.  The  Court  of  Claims  has  denied  its  jurisdiction  iu 
es  of  infringement  of  paten^rights  by  the  Government,  because  such 
ims  are  held  to  sound  in  tort^  and  because  the  jurisdiction  of  the  circuit 
irts  is  by  law  made  exclusive  in  cases  of  patents.    (See  Pitcher's  case, 
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and  Nock's  case,  1  C.  C.  llefxjts.,  pp.  7  aiid  83.)  Were  it  not,  therefore 
for  tbese  limitations  upon  the  jurisdiction  of  the  Court  of  Claims,  this 
Department  mi^ht  readily  refer  all  cases  of  alleged  infringement  for  the 
decision  of  that  tribunal  under  section  1063  of  the  Revised  Statutes. 
Claimants  before  this  bureau  for  past  use  are  now,  however,  without  a 
remedy,  except  by  personal  actions  against  the  officers  of  the  Ordnance 
Department  (who  have  been  and  are  acting  under  superior  authority) 
or  by  a  direct  application  to  Congress.  As  indicating  the  direction 
heretofore  given  by  Congress  to  a  complicated  patent-case  arising  out  of 
this  bureau,  in  order  to  secure  for  it  the  careful  legal  investigation  which 
its  importance  demanded,  attention  is  respectfully  invited  to  the  joint 
resolntion  of  Jane  3,  1864,  (13  S.  L.,  p.  5S8,)  referring  the  claim  of  Will- 
iam W.  Hubbell  to  the  Court  of  Claims.  This  claim  was  founded  upon 
the  use  by  the  Government,  to  a  very  large  extent,  of  devices  covered 
by  the  patents  of  the  claimant;  and  the  court  was  directed  to  investi- 
gate and  determine  whether  the  claimant  was  the  original  inventor  of 
the  particular  devices  in  question,  and  if  he  had  a  just  and  equitable 
right  to  compensation  for  the  same ;  if  so,  what  amount  of  compensation 
he  was  entitled  to  receive  for  the  use  of  the  inventions  up  to  the  time  of 
adjudication,  and  for  a  full  and  entire  transfer  of  his  patents  to  the 
United  States.  This  case,  therefore,  furnishes  a  precedent  for  the  method 
of  settling  tbis  class  of  cases;  and,  coupled  with  the  advantages  to 
accrue  from  the  adjudication  in  a  single  tribunal  of  all  patents  where 
the  United  States  is  defendant,  I  would  respectfully  submit  it  to  the 
wisdom  of  Congress  whether  jurisdiction  ought  not  to  be  given  to  the  Court 
of  Claims  in  all  causes  of  the  chara^cter  here  explained  where  the  United  States 
is  defendant.  I  earnestly  recommend  that  some  action  may  be  taken  at 
the  coming  session  on  this  subject,  which  has  engaged  the  attention  of 
this  bureau  for  so  long  a  time. 


Letter  of  Chief  of  Ordnance  relating  to  the  infringement  of  patents. 

Ordnance  Office,  War  Department, 

Wa^hingtonj  October  11, 1875. 

Sir:  I  have  the  honor  to  submit  the  propriety  of  soliciting  from  the 
Attorney-General  his  concurrence  in  an  effort  which  I  request  may  be 
made  to  secure  from  Congress  the  passage  of  an  act  authorizing  this 
Department,  whenever  the  public  interest  may  demand  it,  to  prosecute 
in  the  National  Armory  and  the  arsenals  of  construction  the  manufacture 
of  articles  of  ordnance  destined  for  public  use  in  the  military  service, 
without  regard  to  any  patent-rights  granted  by  the  Government^  and 
prescribing  a  judicial  method  of  awarding  compensation  from  the  Treas- 
ury to  holders  of  patents,  and  upon  their  making  it  to  appear  in  a  proper 
tribunal  that  their  letters-patent,  being  valid,  are  the  subject  of  infringe- 
ment by  this  Department,  and  showing  the  amount  of  compensation  to 
which  they  are  reasonably  entitled. 
The  reasons  which  prompt  me  to  make  this  request  are  the  following  : 
Upon  directions  being  given  b'y  the  Secretary  of  War  to  this  bureau, 
any  article  of  ordnance  whatever ,  must,  by  the  rules  of  the  military 
service,  be  purchased  or  manufactured  in  the  public  workshops  of  the 
armory  and  arsenals,  if  the  appropriations  for  this  branch  of  the  service 
will  permit  the  expenditure.  Where  machinery  adequate  to  the  pro- 
duction of  articles  ordered  is  not  on  hand,  it  also  has  to  be  purchased  or 
manufactured  as  above. 
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It  is  out  of  these  manufactures  by  the  United  States  that  much  diffi- 
culty has  arisen  to  this  bureau  during  the  past  few  years;  difidculties 
resulting  from  actual  or  supposed  infringement  of  patent-rights  held  by 
private  inventors,  or  by  persons  or  corporations  who  have  become  the 
assignees  of  such  rights. 

Without  attempting  to  enumerate  all  the  instances  that  have  occurred 
or  may  occur  in  this  Departmeut,  it  may  be  stated  generally  that  few 
departures  from  known  devices  can  be  made  in  the  Government  work- 
shops without  originating  a  demand  against  the  Department  for  allow- 
ance of  royalty  for  infringement  of  letters-patent.  The  class  of  war 
materials,  like  all  other  classes,  is  open  to  all  the  world  for  improvement ; 
a  not  inconsiderable  portion  of  the  world  avails  itself  of  the  opportunity, 
and  this  whole  field  of  invention  is  overlaid  with  the  paper-grants  of  the 
Government  under  the  laws  for  promoting  the  progress  of  science  and 
the  useful  arts. 

Did  a  patent  granted  by  the  Government  convey  per  se  an  incontest- 
able right  to  remuneration  for  any  invasion  of  the  same,  one  element  of 
difficulty  would  be  obviated  in  the  consideration  of  questions  relating 
to  infringement;  but  as  the  granting  of  a  patent  or  a  reissue  by  the 
Patent-Office  is  a  mere  ministerial  act,  not  professing  to  be  a  warranty 
of  the  franchise  conferred,  the  recognition  of  such  act  as  conclusive  in 
any  given  case  must  be  made  in  the  face  of  all  the  possible  infirmities 
which  may  inhere  in  it.  That  radical  and  fatal  infirmities  do  exist  in 
nnmbers  of  cases  the  records  of  adjudications  of  patent  cases  in  the 
courts  will  amply  attest.  Where,  therefore,  controversies  are  raised 
between  owners  of  patents  in  which  this  Department  may  be  considered 
as  an  infringer,  it  is  manifestly  not  in  the  province  of  the  Department 
to  settle  contending  rights,  as  the  judicial  machinery  necessary  to  that 
end  is  nowhere  vested  in  it.  Meanwhile,  however,  the  Departmeut  con- 
tinues the  manufacture  or  use,  without  the  power  to  decide  whose  claim 
before  it  is  the  most  meritorious. 

Nor  is  there  any  plain,  adequate  remedy  provided  by  law  whereby 
claimants  can  obtain  remuneration  from  the  Government.  The  infringe- 
ment of  a  patent  has  been  held  to  partake  of  the  nature  of  a  tort  on  the 
part  of  the  individual  infringer;  it  has  been  so  held  by  the  Court  of 
Claims  in  Pitcher's  case  and  Nock's  case,  (1  C.  C.  Eepts.,  pp.  7  and  83,) 
and  in  the  case  of  Ely  V8,  Benton,  which  was  before  the  United  States 
circuit  court  for  the  district  of  Massachusetts  in  187i.  The  question 
whether  or  not  the  commanding  officer  of  the  National  Armory  was  per- 
sonally answerable  in  damages  to  the  owner  of  a  patent  infringed  in  the 
manufactures  under  his  direction  at  the  armory  was  reserved  on  divis- 
ion for  the  decision  of  the  United  States  Supreme  Court.  The  question 
was  never  pressed  before  the  Supreme  Court,  and  may  therefore  be  con- 
sidered] as  yet  an  open  one.  It  is  for  the  settlement  of  this  question^  as 
well  as  for  providing  a  method  of  remuneration  from  the  Treasury  to  mer- 
itorious patentees,  that  legislation  is  now  asked.  The  United  States  is 
the  real  beneficiary  of  the  act«  of  its  agents  at  the  armory  and  arsenals, 
who  can  only  act  in  obedience  to  the  superior  authority  of  the  War  De- 
partment. 

Where  manufactures  or  use  by  the  United  States  have  continued  for 
any  length  of  time  without  the  consent  of  the  holder  of  a  patent,  it  has 
been  held  by  the  Attorney-General  that  no  award  of  public  moneys  as 
damages  cdn  be  made  to  such  holder  of  patent  without  authority  of 
Gougiess;  the  infringement  being  in  the  nature  of  a  damage,  wbich  an 
executive  officer  is  not  authorized  to  adjudicate  upon. 

Were  there  no  other  difficulties  to  be  encountered  in  the  settlement 
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of  these  patent  cases,  the  single  question  of  ^'measnres  of  damages" 
would  take  each  case  out  of  the  jurisdiction  of  this  Department. 

As  before  suggested,  there  is  no  judicial  process  under  the  control  of 
this  Department  by  means  of  which  the  proper  damages  to  be  allowed 
may  be  estimated  or  determined.  Between  private  parties  actions  for 
infringement  may  be  either  at  law  or  in  equity.  At  law,  '^  actual "  dam- 
ages alone  are  allowed,  and  these  are  to  be  found  through  the  instru- 
mentality of  a  jury,  and  are  subject  to  be  trebled  by  the  judge  at  his 
discretion  in  favor  of  the  party  whose  right  is  infringed.  And  it  has 
been  held,  (16  How.,  480,)  that  ^^  actual  damages  must  be  actually  proved 
and  cannot  be  assumed  as  a  legal  inference  from  any  facts  which  amount 
not  to  actual  proof  of  the  tacts."  In  equity,  besides  the  profits  that  may 
have  accrued  to  the  infringer,  the  complainant  is  entitled  to  recover  the 
damages  he  has  sustained,  subject  to  being  trebled,  as  at  law,  and  th< 
court  is  authorized  to  assess  the  damages  or  cause  the  same  to  be  as* 
sessed.  From  the  judgment  or  decrees  in  either  form  of  action  appeals 
are  provided  in  the  ordinary  course  of  judicial  procedure.  A  simple 
glance  at  these  methods  of  settlement  of  cases  of  infringement  between 
individuals,  therefore,  will  show  the  inability  of  an  executive  officer  <  wh< 
is  not  invested  with  judicial  functions,  and  from  whose  judgment  no 
judicial  appeal  in  sach  cases  is  provided)  to  settle  patent  cases  wheraia 
the  United  States  is  concerned. 

In  the  absence  of  any  better  method  of  disposing  of  the  caseSiWihieh 
have  accrned  in  this  bureau,  it  has  been  the  custom  to  refer  them  to 
the  Department  of  Justice,  with  the  request  that  an  opinion  might  be 
expressed  upon  the  validity  of  the  patents,  and  that  a  method  of  settle-      ^ 
ment  might  be  suggested*    In  one  instance,  the  papers,  after  au  opinioit-''=^ 
had  been  furnish^  by  the  Department  of  Justice,  were  referred  to  au      -^ 
officer  of  ordnance,  familiar  with  the  subject-matter  of  the  patents,  for    ^^ 
an  opinion  upon  the  amount  of  damages.    Some  of  the  cases  are  still 
pending  in  the  Department  of  Justice. 

Upon  recent  reflection  I  have  arrived  at  the  conelasion  that  the  method  -^ 
adopted  in  these  cases  is  not  the  best  for  subserving  the  individual  ^ 
interests  of  the  claimants  and  of  the  Government,  and  the  Department  ^ 
is  powerless  ta  affi>rd  relief  in  any  case  without  the  action  of  Congress.  ^ 
As  this  power  has,  in  any  event,  to  be  invoked,  I  would  recommend  ^ 
that  general  legislation  be  asked  so  as  to  cover  all  the  cases.  This  can  -^ 
best  be  done  by  designating  some  special  tribunal  wherein  actions  may  ^^ 
be  brought  against  the  GU>vernment  for  alleged  infringement  in  the  work-  — 
shops  and  in  the  products  of  the  Ordnance  Department.  My  views  in  ^ 
this  regard  are  embraced  in  the  inclosed  extract  from  my  anuoal  report 
of  this  year,  and  the  measure  therein  suggested  is  the  one  which  I  would 
earnestly  ask  may  be  submitted  to  the  Attorney-General  for  his  influ- 
ence and  support,  if  it  should  commend  itself  to  his  judgment. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  V.  BBNfiT, 
Brig.  Oen.^  Chief  of  Ordnance. 

The  Hon.  Secretary  op  War. 
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[S.  57l.~Forty-fourth  Congrei^s,  first  ees-jiou.] 

[Report  No.  467.] 

In  the  Senate  of  the  United  States,  July  15, 1876. — Ordered  to  be  printed. 

amendment  reported  by  Mr.  Wadleigh,  from  the  Committee  on  Patents, 
to  the  bill  (S.  571)  extending  the  jurisdiction  of  the  Court  of  Claims 
of  the  United  States,  and  for  other  purposes,  viz :  Strike  out  all  after 
the  enacting  clause  and  insert  the  following : 

That  if  the  Secretary  of  War,  or  of  the  Navy,  or  of  the  Treasury,  or  of 
le  Interior  Department,  or  the  Postmaster-General,  or  any  other  ofiGi- 
9r  of  the  United  States,  acting  under  authority  from  the  head  of  any 
ixecutive  Department,  or  of  any  bureau  of  the  said  several  Departments 
r  the  Government  of  said  United  States,  has  used,  or  shall  hereafter 
se,  in  the  public  service,  any  invention  upon  which  the  letters-patent 
f  said  United  States  have  been  issued,  or,  re-issued,  or  extended  and 
mewed  whereby,  and  by  means  of  which,  such  service  has  been,  or  is, 
aproved  or  benefited,  either  in  the  saving  of  labor  or  in,  the  reduction 
'  expenses  in  the  management  of  Government  affairs,  or  if  such  service 
Eis  been,  is,  or  shall  be  in  any  other  way  or  manner  improved  or  bene- 
bed,  the  Court  of  Claims  of  the  United  States  is  now  and  hereby 
Bsted  with  full  aad  exclusive  jursidiction  in  and  over  any  and  all  such 
ises,  the  same  to  be  brought  into  and  before  said  Court  of  Claims,  by 

petition  or  bill  of  complaint  verified  and  filled  in  said  court,  in  the  man- 
er  and  for  the  purposes  herein  provided,  and  whose  duty  shall  be  to 
ear,  investigate,  and  determine  any  and  ajl  such  cases  submitted  to  said 
>art,  upon  pleadings  and  proofs,  in  the  manner  herein  provided  for  it 
>  hear,  investigate,  and  determine,  and  involving  the  following  qnes- 
OD8  of  fact  for  the  consideration  and  judgment  of  said  court,  to  wit: 

First  The  granting  and  issuing  of  the  letters-patent,  or  of  any  re- 
»ae  or  extension  and  renewal  thereof,  each  of  which  shall  be  set  forth 
y  date  and  number,  and  described  in  the  petition  or  bill  of  complaint 
led  in  said  court  in  the  manner  substantially  as  hereinafter  provided; 
ad  also  the  validity  or  the  invalidity  of  such  letters-patent,  or  of  any 
3-i88ue  or  extension  and  renewal  thereof,  with  the  same  jurisdiction  and 
ower  that  the  circuit  court  of  the  United  States  now  has  over  and  uppn 
ach  matter  or  such  questions  of  fact ; 

Second.  The  ujse  of  the  improvements,  invention,  and  letters-patent 
hereon  in  the  business  and  service  of  said  United  States,  and  in  what 
>eparCment,  and  for  what  purpose  used,  and  the  extent  of  that  use 
rithin  the  life-time  or  duration  of  the  grant  of  the  letters-patent  upon 
rhich  such  petition  or  bill  of  complaint  is  founded,  as  herein  required 
Dd  provided ; 

Third.  The  compensation  or  sum  of  money  to  be  paid  by  said  United 
itates,  upon  the  evidence  submitted,  for  such  use  of  the  improvements, 
ivention,  and  letters- patent  so  applied  to  the  public  service ;  and. 

Fourth.  The  right,  title,  and  ownership  of  the  letters-patent  specified 
1  the  petition  or  bill  of  complaint  in  the  manner  aforesaid;  and  to 
rhom  the  compensation  for  such  use  of  invention  and  letters-patent 
hereon  shall  be  awarded  and  paid  by  said  United  States. 

Sec.  2.  That  if  either  of  the  said  several  Departments  have  had,  have, 
r  shall  have  in  use  in  the  service  and  business  of  the  United  States, 
,ny  improvements  or  invention  upon  which  the  letters-patent  of  said 
Tnited  States  have  been  issued,  the  inventor  and  original  patentee 
tamed  in  the  letters-patent,  or  in  any  re  issue  or  any  extension  and 
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renewal  thereof,  or  any  person  or  persons  claiming  to  be  the  owner  or 
owners  of  any  interests  in  snch  letters-patent  by  a  deed  of  assigment  in 
writing,  duly  made  and  acknowledged  before  some  officer  having 
authority  by  law  to  take  acknowledgments,  and  the  same  of  record  in 
the  Patent-Office  of  said  United  States,  the  original  deed  of  assignment 
so  made  and  recorded,  or  a  duly-certified  copy  thereof,  being  produced 
and  made  a  part  of  the  said  petition  or  bill  of  complaint,  may  make  the 
said  United  States  defendant,  and  thus  and  thereby  give  the  said 
Court  of  Claims  the  jurisdiction  contained  in  section  one  of  this  act, 
upon  the  filing  of  a  duly-verified  petition  or  bill  of  complaint,  as  here- 
in provided,  in  said  court,  and  serving  the  Attorney-General  with  a 
duly-certified  copy  of  the  same  so  filed  by  the  petitioner  or  complainant 
The  said  petition  or  bill  of  complaint  shall  be  in  writing,  and  shall  b 
the  same,  or  substantially  the  same,  as  a  bill  in  equity  in  the  circui 

court  of  the  United  States  filed  against  an  infringement  of  any  letters «- 

patent  in  that  court,  and  shall  set  forth  therein  all  the  matters  of  factzi^^  t 
which  said  Court  of  Claims  is,  by  this  act,  required  to  pass  upon  and-^-^l 
to  determine  at  the  final  hearing  of  the  case  so  referred  or  brought  t 
the  jurisdiction  of  said  court,  to  which  the  Attorney-General  of  sai 
United  States  shall  plead  or  make  answer  within  thirty  days,  or  sue 
time  as  said  court  may  fix  upon,  next  after  service  upon  him  of  a  duly 
certified  copy  of  the  said  petition  or  bill  so  made  and  filed  in  the  saiii 
Court  of  Claims ;  and  upon  the  filing  of  such  plea  or  answer  in  said-.^'^l 
court,  the  issues  shall  be  fully  joined  and  the  case  ready  for  proofs,  to  beti^^o 
taken  in  the  manner  herein  provided.  And  among  other  defenses  which  ^rA 
the  said  Attorney-General  may  make  for  and.  on  the  part  and  behalf  o^^  ^^ 
said  United  States,  by  plea  or  answer  to  such  petition  or  bill  of  com —  -^" 
plaint,  he  may  make  the  following  special  defenses,  to  wit : 

In  any  action  for  infringement,  the  defendant  may  plead  the  genera 
issue,  and  having  given  notice  in  writing  to  the  plaintiff  or  hisattome 
thirty  days  before,  may  prove,  on  trial,  any  one  or  more  of  the  followin 
special  matters: 

First.  That  for  the  purpose  of  deceiving  the  public  the  description  an 
specification  filed  by  the  patentee  in  the  Patent-Office  was  made  to  con —  ^* 
tain  less  than  the  whole  truth  relative  to  his  invention  or  discovery,  orrj^'*^ 
more  than  is  necessary  to  produce  the  desired  effect;  or. 

Second.  That  he  had  surreptitiously  or  unjustly  obtained  the  patentii^'^^ 
for  that  which  was  in  fact  invented  by  another,  who  was  using  reason 
able  diligence  in  adapting  and  perfecting  the  same;  or, 

Third.  That  it  had  been  patented  or  described  in  some  printed  publi 
cation  prior  to  his  supposed  invention  or  discovery  thereof;  or, 

Fourth.  That  he  was  not  the  original  and  first  inventor  or  discovere 
of  any  material  and  substantial  part  of  the  thing  patented ;  or, 

Fifth.  That  it  had  be«n  in  public  use  or  on  sale  in  this  country  fo 
more  than  two  years  before  his  application  for  a  patent,  or  had  been 
abandoned  to  the  public. 

^  And  the  said  United  States  may  plead  the  same  defenses  in  any  ac — 
tion  brought  under  this  act  as  are  allowed  to  be  pleaded  by  any  defend — 
ant  in  any  action  or  in  any  suit  for  infringement  in  the  United  Stat 
circuit  court  under  existing  laws :  And  it  is  hereby  provided^  That  in  e 
where  the  validity  of  a  patent  has  been  sustained  or  overthrown  in  th 
circuit  court  of  the  United  States,  in  an  action  at  law,  or  in  a  suit  i 
equity,  between  private  parties,  the  transcript  of  the  proceedings  thereo 
in  such  court,  being  duly  certified,  an<l  put  in  evidence  upon  due  notic 
to  the  ailverM*  p  irr v,  shall  have  t\w  sjurit?  weiiiht  and  force  iu  said  Cour 
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)f  Claims  as  the  decisions  of  one  coart  now  have  in  another  of  similar 
i  urisdiction. 

Sec.  3.  That  every  such  petition  or  bill  of  complaint  shall  be  signed  and 
3woru  to  by  the  petitioner  or  complainant  aforesaid  before  a  United  States 
commissioner,  or  a  commissioner  ofsaid  Court  of  Claims,  or  before  a  judge 
3f  a  court  of  record  having  a  seal ;  and  the  same  shall  also  be  signed  by  the 
attorney  and  counsel  of  record  for  the  petitioner  or  complainant  in  said 
Dourt  of  Claims ;  and,  in  like  manner,  the  plea  or  answer  of  the  Govern- 
ment of  said  United  States  thereto  shall  be  duly  signed  by  the  Attorney- 
Seneral  aforesaid  m  his  official  capacity.  And  after  the  tiling  of  said  plea 
^v  answer  in  the  manner  hereinbefore  stated  and  provided,  fifteen  days' 
notice,  exclusive  of  the  day  of  the  service  thereof,  shall  be  given  to  said 
Attorney-General,  by  said  petitioner  or  by  the  petitioner's  attorney  of 
record  in  said  Court  of  Claims,  of  the  time  and  place  for  the  taking  of 
such  oral  and  documentary  proofs  as  are  intended  to  be  used  in  such 
caase  in  support  of  the  petition  or  bill  of  complaint  so  made  and  filed  in 
said  court,  after  which  the  said  Attorney-General  shall,  in  like  manner, 
give  notice  of  the  time  and  place,  and  shall  proceed  to  take  such  proofs 
as  he  may  deem  necessary  in  support  of  the  plea  or  answer  so  made  and 
filed  by  him  in  the  office  of  the  clerk  of  said  court.  The  proofs  or  evi- 
dence nameil  as  aforesaid  may  be  taken  by  and  before  a  United  States 
commissioner,  or  a  commissioner  of  said  Court  of  Claims,  or  an  exam- 
iner in  equity  in  the  United  States  circuit  court,  in  the  usual  manner, 
and  under  the  same  rules  as  now  practiced  in  patent  causes  in  the  said 
circuit  court.  After  the  direct  and  rebuttal  proofs  upon  each  side  in  any 
such  cause  have  been  taken  and  filed  in  the  office  of  the  clerk  of  said 
Court  of  Claims,  such  cause  shall  be  deemed  to  be  ready  for  argument 
and  final  hearing ;  and  thereupon  the  same  shall  be  put  upon  the  current 
calendar  or  trial  docket  of  said  court  for  such  hearing  and  argument 
upon  the  evidence  so  taken  and  submitted  by  both  the  parties  named  in 
the  petition  or  bill  of  complaint,  or  by  either  party  thereto,  upon  the 
default  of  the  other,  or  refusal  to  take  proofs  as  herein  provided  ;  and 
the  same  shall  then  be  proceeded  with  by  that  court  to  final  judgment 
and  decree  in  the  usual  manner  established  by  said  court  with  refer-' 
ence  to  the  making  and  entering. of  final  decrees  and  judgments. 

Sec.  4.  That  the  said  Court  of  Claims  shall  fix  upon  and  decree  the 
rate  of  compensation,  and  the  sum  or  amount  of  money  to  which  the 
aforesaid  inventor  and  original  patentee,  or  his  heirs  or  assigns,  or 
legal  representative,  may,  upon  the  proofs,  be  entitled  to  have  and  to- 
receive  in  the  manner  claimed  in  and  by  such  petition  or  bill  of  com- 
plaint so  made  and  filed  in  said  court,  and  up  to  the  time  of  adjudica- 
tion by  said  Court  of  Claims;  all  of  which  shall  be  heard  and  deter* 
mined  upon  the  evidence  taken  and  submitted  to  said  court  in  the  man- 
ner substantially  as  hereinbefore  stated:  Provided,  Tbat  the  rate  of  com- 
pensation and  the  sum  awarded  by  the  court  shall,  in  all  cases  admit- 
ting of  such  computation,  be  computed  upon  the  basis  of  a  reasonable 
royalty  due  for  the  use  of  the  claimant's  right;  and  in  no  case  shall  the 
sum  so  awarded  exceed  the  profit  or  benefit  derived  by  the  United  States^ 
from  the  use  of  such  right. 

Sec.  5.  That  any  one  of  the  judges  of  said  Court  of  Claims  may,  upou 
the  written  application  of  either  party  named  as  aforesaid,  regulate,  by 
an  order  in  writing,  duly  signed  by  him,  the  time,  place,  and  the  man- 
ner for  the  taking  of  proofs  or  evidence  to  be  used  upon  either  or  both 
sides  in  an3'  cause  brought  within  this  act  into  said  court  in  the  manner 
aforesaid,  so  as  to  prev*^iit  unnecessary  expense  or  delay  by  either  party 
aforesaiJ ;  l)iir.  <lim  norir,<^  theirof  shrill  first  be  given  to  the  adverse 
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party,  and  said  application  may  be  beard  in  open  court,  or  at  th& 
chambers  of  tbe  judge  before  whom  said  application  is  made;  and  ia 
like  manner,  upon  the  written  application  of  either  party,  said  court  may 
determine  upon  the  time  for  the  trial  or  linal  hearing  and  argument  of 
any  such  cause  so  brought  into  said  court. 

Sec.  6/  That  any  person  or  persons  claiming  to  own  the  whole  or  a 
part  interest  of  the  right  and  title  to  the  invention  and  letters-patent 
thereon,  by  a  good  and  valid  deed  of  an  assignment,  made,  executed, 
and  of  record  in  the  manner  hereinbefore  made  and  provided,  or  other- 
wise claiming  any  interest  therein,  who  are  not  joined  in  such  petition 
or  bill  aforesaid,  may  be  made  party  defendants  therein  with  the  said 
United  States,  and  brought  into  said  Court  of  Claims,  or  required 
therein  to  appear  upon  such  notice  or  order  as  the  said  court  shall  de- 
termine and  direct;  and  thereupon  the. said  Court  of  Claims  shall  have 
the  same  jurisdiction  of  each  and  every  matter  thereof  as  it  has  herein 
and  hereby  with  reference  to  said  Inventor  and  original  pateateei,  and 
shall  hear  and  determine  the  same  in  the  manner  and  with  the  same 
force  and  effect  as  hereinbefore  provided. 

Seo.  7.  That;  if  in  any  cause  made  and  filed  in  the  said  Court  of  Claims, 
in  the  manner  as  provided  for  by  this  act,  anybody  shall  have  a  good, 
suJQ&cient|  and  valid  deed  of  assignment  and  transfer  of  the  invention 
and  letters-patent  named  in  the,  petition  or  bill  of  complaint  aforesaid, 
or  of  any  part  thereof,  and  if  tbe  same  be  of  record  in  the  United  States . 
Patent-Office,  as  by  law  required,  the  same^  if  required,  or  a  duly-certi- 
fied copy  thereof,  shall  be  produced  in  evidence  in  said  Court  of  CI  wns, 
by  the  person  or  persons  holding  and  owning  it,  for  the  inapection  and 
opinion  and  judgment  of  said  court  thereon.;  and.  thereupon  the  said 
court  shall  have  full  jurisdiction  of  thesape,  and  of  a)l  matters  apper- 
taining thereto,  and  may,  upon  evidence  duly  taken,  as  hereinbefore  pro- 
vided, proceed  to  hear  such  cause,  and  to  detern^ineeach  and  every  mat- 
ter that  may  be  at  issue  or  involved  in  or  by  the  evidence  so  taken  and 
presented  concerning  such  deed  of  assignment,  and  to  whom  any  judg- 
ment that  may  be  rendered,  decreed,  or  ordered  to  be  entered  against  said 
United  States  shall  be  paid ;  and  in  case  an  appeal  be  taken  in  the  man- 
ner provided  for  in  and  by  section  twelve  of  this  act,  to  the  Supreme 
Court  of  the  said  United  States,  then  that  court  may,  in  like  manner,  de- 
termine such  matter,  and  to  whom  the  said  United  States  shall  pay  any 
judgment  so  made,  decreed,  and  entered  by. said  Court  of  Clain^s.  But 
if  no  such  deed  of  assignment,  or  a  duly-certified  copy  thereof,  be  offered 
and  received  in  evidence  in  such  cause  before  the  closing  of  tbe  direct 
or  redirect  evidence  upon  either  side  therein,  thea  such  caus3  shall  be 
proceeded  with,  and  heard  and  determined,  by  said  court  in  the  manner 
hereinbefore  made  and  provided.  Any  person  who  may  have  any 
knowledge  or  evidence  concerning  the  matters  involved  in  the  petition 
or  bill  aforesaid,  or  in  the  plea  or  answer  thereto,  or  any  part  thereof, 
may  be  examined  as  a  witness  by  and  in  behalf  of  the  parties  to  such 
suit,  or  either  of  them.  And  any  and  all  persons  now  allowed  to  testify 
as  a  witness  in  patent  or  other  causes  in  the  circuit  court  of  the  United 
States  shall  be  competent  to  testify  and  render  evidence  in  said  Court 
of  Claims  in  any  suit  brought  under  this  act,  and  in  behalf  of  either 
party  thereto. 

Seo.  8.  That  any  proofs  or  evidence  taken  in  pursuance  of  the  pro- 
visions contained  in  this  act  shall  be  duly  certified  to  by  the  ofiBcer  be- 
fore whom  and  by  whom  the  same  is  taken ;  and  thereupon  the  satne . 
shall  be  securely  sealed  up  by  such  officer,  and  by  him  transmitted  to 
the  clerk  of  said  Court  of  Claims,  in  the  same  manner  as  now  practiced 
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in  the  said  circuit  court  of  the  United  States,  or  as  required  by  the 
rules  of  practice  in  said  Court  of  Claims^  which  shall  be  done  within 
twenty  days  next  after  the  taking  of  the  same  as  aforesaid  is  completed. 
Duly  certified  copies  of  any  court  or  other  record- papers,  other  than 
that  of  deeds  of  assignment,  or  transfers,  or  licenses,  may  be  used  in 
evidence  in  any  such  cause  in  said  court  in  the  same  manner  and  with 
the  same  effect  as  any  other  evidence  is  used  in  or  by  said  Court  of 
Claims,  or  by  the  circuit  court  of  said  United  States. 

Seo.  9.  That  if  such  letters- patent  have  been  renewed  or  extended  by 
the  Commissioner  of  Patents  or  by  an  act  of  Congress,  or  if  the  same 
have  been  re-issued  either  before  or  after  any  renewal  or  extension 
thereof,  the  jurisdiction  of  said  Court  of  Claims,  conferred  by  this  act, 
«hall  apply  to  the  same ;  and  the  right  of  recovery  against  said  United 
States  as  herein  provided  for  the  use  of  the  invention  so  patented,  or 
re-issued,  or  renewed  and  extended,  may  be  under  either  the  original 
letters-patent  or  any  re-issue  thereof,  or  under  any  renewed  and  extended 
term  of  the  same;  and  the  same,  and  each  and  every  thereof,  may 
be  included  in  the  same  petition  or  bill  of  complaint,  and  the  compen- 
sation for  the  use  of  the  invention  so  patented  shall  be  Hxed  and  deter- 
mined upon  the  length  of  time  the  same  has.  been  used  in  the  public 
service  by  the  direction  of  either  of  the  Departments,  or  any  officer 
named  in  section  one  of  this  act:  Providedj  Thsit  the  invention  or  im- 
provement so  patented  shall  have  been  used  in  the  public  service,  in 
the  manner  hereinbefore  stated^  under  either  the  original^  or  reissued, 
or  extended  and  renewed  letters-patent. 

Sec.  IQ.  That  in  case  of  the  decease  of  said  inventor  and  original 
patentee,  or  of  any  such  assignee,  either  before  or  after  the  filing  of  any 
sach  petition  or  bill  of  complaint  as  aforesaid,  then  his  administrator  or 
executor,  or  administratrix  or  executrix,  for  the  benefit  of  the  heirs  and 
estate  of  such  deceased  inventor  and  patentee,  or  of  such  assignee, 
shall  be  deemed,  Hud  shall  be,  the  rightful  and  lawful  party  against  said 
United  States  for  all  and  every  of  the  purposes  mentioned  and  provided 
for  in  this  act,  and  may  prosecute  the  same  to  final  judgment  and  decree 
in  either  or  both  of  said  courts,  and  shall  be  responsible  and  accounta- 
ble to  such  estate  therefor,  in  the  same  manner  as  provided  by  law  In 
the  State  where  such  estate  shall  be  situated  at  the  time  of  the  decease 
of  such  inventor  and  patentee  or  assignee. 

Sec.  II.  That  hereafter  the  district  or  circuit  courts  of  said  United 
States  shall  not  have  or  take  jurisdiction  over  or  against  any  officer  or 
person  in  the  service  or  employment  of  the  Government  of  said  United 
States  who  uses,  or  may  have  used,  in  the  public  service,  for  said  Oov- 
ernment,  any  improvement  or  invention,  and  letters- patent  thereon,  in 
the  manner  stated  in  section  one  of  this  act;  but  sole  and  exclusive 
jurisdiction  over  and  upon  any  and  every  such  act  of  infringement  is 
hereby  conferred  upon,  and  vested  in,  the  said  Court  of  Claims,  with 
the  same  privileges,  rights,  and  powers  as  now  given  by  law  to  said  dis« 
trict  or  circuit  courts  over  and  upon  any  letters- patent  upon  inventions, 
and  all  questions  of  validity  or  invalidity,  infringements,  title,  or  any 
other  matter  or  question  appertaining  to  any  such  letters-patent.  And 
this  act  shall  be  construed  so  as  to  give  authority  or  license  to  said 
United  States  to  make  for,  and  to  use  in,  such  public  service  any  pat- 
ented invention,  upon  the  condition,  and  only  the  condition,  that  the 
patentee,  or  assignee,  or  claimant  of  ownership  of  such  letters-patent, 
or  their  legal  representatives,  shall  go  to  the  said  Court  of  Claims  in  the 
manner  and  form  provided  in  this  act,  for  the  adjudication,  settlement 
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of,  and  payment  for,  such  infringement  of  the  letters-patent  or  use  of 
the  invention  therein  and  thereby  patented. 

Sec.  12.  That  each  and  every  claim  cognizable  by  the  said  court  un- 
der this  act  shall  be  forever  barred  unless  the  petition  or  bill  of  com- 
plaint setting  forth  a  statement  of  the  case  and  claim,  as  herein  re- 
quired, be  filed  in  said  court  within  three  years  aft-er  the  cause  of  action 
first  accrued :  Provided,  That  any  such  claim  which  has  accrued  prior 
to  the  passage  of  this  act  shall  riot  be  barred  if  the  petition  or  bill  of 
complaint  be  filed  in  said  court  within  two  years  after  be  [)assage  of 
this  act,  and  not  more  than  six  years  after  the  expiration  of  the  terra  of 
years  for  which  the  letters-patent  were  granted,  cr  re-issued,  or  extended 
and  renewed. 

Sec.  13.  That  either  party  aforesaid  may  appeal  to  the  Supreme 
Court  of  said  United  States  within  ninety  days  next  after  judgment  or 
final  decree  shall  have  been  made  and  ordered  b^  said  Court  of  Claims 
as  hereinbefore  provided,  snch  cases  so  appealed  to  be  preferred  causes 
in  said  court;  and  if  the  said  judgment  or  final  decree  shall  not  be  ap- 
pealed, or,  if  appealed,  and  the  said  judgment  or  final  decree  shall  be 
afiirmed  by  said  Supreme  Court,  then  the  same  shall  be  certified  by  the 
said  Court  of  Claims  to  the  Secretary  of  the  Treasury  of  the  United 
States  in  the  same  manner  as  now  provided  by  the  law  in  relation  to 
any  other  judgment  of  said  Court  of  Claims;  and  the  same,  when  pre- 
sented to  the  Secretary  of  the  Treasury  aforesaid,  shall  have  the  same 
effect  as  now  provided  by  law,  and  shall  thereupon  be  paid  out  of  the 
appropriations  which  shall  annually  be  made  for  the  payment  of  the 
judgmentsof  said  courtrendered  underthe  provisions  of  this  act;  and  the 
payment  of  such  judgment  shall  be  in  full  satisfaction  for  all  claims  for 
compensation  for  the  use  of  such  patented  invention  or  improvements 
up  to  the  time  of  the  making  and  entering  of  such  judgment  or  decree 
thereon  by  said  court,  and  no  longer. 


[Senate  Report  No.  467,  Forty-foartb  Congress,  first  session.] 
In  the  Senate  of  the  United  States,  July  15, 1876.— Ordered  to  be  printed. 

Mr.  Wadleigh  submitted  the  following  report,  (to  accompany  bill  S. 
571 :) 

The  Committee  on  Patents,  to  whom  teas  refe^-red  the  bill  [S.  571)  extending 
the  jurisdiction  of  the  Cotirt  of  Claims  of  the  United  States,  and  for  other 
purposes,  report : 

Your  committee  have  duly  considered  the  same,  and,  after  a  careful 
and  thorough  examination  of  the  whole  subject-matter  contained  therein,, 
have  come  to  the  conclusion  and  determination  that  the  same  has  merits 
and  strongly  invites  and  demands  the  most  favorable  consideration  and 
action  of  the  Congress  of  the  United  States.  Your  committee,  there- 
fore, recommend  the  passage  of  the  accompanying  bill  as  a  substitute 
for  Senate  bill  No.  571,  first  above  mentioned. 

The  examination  by  your  committee  into  the  several  matters  contained 
in  the  bill  discloses  the  fact  that  it  is  an  important  public  measure, 
whereby  the  Government  and  the  citizen  are  alike  protected,  upon  com- 
mon grounds  in  equity,  as  well  as  before  the  organic  law  of  the  land,  by 
which  the  several  Departments  of  the  Government  will  now  and  here- 
after be  greatly  relieved  from  that  class  of  burdensome,  vexatious,  and 
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expensive  litigation  so  fully  and  clearly  specified  in  the  annnal  report 
of  the  Chief  of  Ordnance  to  the  Secretary  of  War  for  the  fiscal  year 
ending  Jane  30,  1875,  on  pages  11,  12,  and  13  thereof,  under  the  title  of 
^'  Infringement  of  patents,''  which  was  fully  confirmed  and  approved  by 
the  Secretary  of  War  in  his  report  to  Congress  on  the  operations  of  the 
War  Department  for  the  fiscal  year  ending  June  30, 1^75,  and  found  on 
pages  19  and  20  of  volume  1  of  that  report,  to  each  of  which  your  com- 
mittee most  respectfully  request  the  attention  and  consideration  of  the 
Senate,  and  which  your  committee  make  a  part  of  their  report. 

In  order  that  your  committee  might  be  in  possession  of  the  facts  upon 
which  this  bill  appeared  to  be  founded,  so  as  to  give  to  the  Senate  as 
full  and  correct  information  as  possible  to  be  had  concerning  the  matters 
contained  therein ;  and  inasmuch  as  the  Secretary  of  War  had,  in  his 
annual  report  to  the  President,  dated  November  22, 1875,  made  mention 
of  the  same  subject-matter  contained  in  the  bill,  among  other  things 
saying :  "  It  is,  therefore,  a  question  in  the  interest  of  the  patentees 
themselves,  as  well  as  of  public  economy,  whether  some  particular  forum 
should  not  be  named  wherein  claims  of  the  character  here  referred  to 
should  be  exclusively  brought.  I  would  respectfully  submit  it  to  the 
wisdom  of  Congress  whether  jurisdiction  ought  not  to  be  given  to  the 
Oourt  of  Claims  in  all  cases  of  the  character  here  explained  when  the 
United  States  is  defendant.  I  earnestly  recommend  that  some  action 
may  be  taken  at  the  coming  session  on  this  subject ; "  and  the  same  hav- 
ing been  approved  by  the  President,  and  by  him  transmitted  to  Con- 
gress in  his  last  annual  message.  Senate  bill  No.  571  was  transmitted 
to  the  Secretary  of  War,  and  by  him  was  referred  to  the  Chief  of  Ord- 
nance on  the  13th  day  of  March,  1876,  for  him  to  examine  and  report 
^hereon. 

On  the  16th  day  of  March,  1876,  the  Chief  of  Ordnance,  General 
!Ben6t,  made  a  report  in  writing  to  the  Secretary  of  War,  which  is  in 
the  following  words,  to  wit : 

Sir 
the  Court 
the  Senate  Committee  on  Patents. 

I  also  transmit  an  extract  from  my  annnal  report  of  1875,  on  "infringement  of 
patents,"  and  copy  of  a  letter  addressed  to  the  honorable  Secretary  of  War,  October 
11, 1875,  on  the  same  subject. 

The  provisions  of  this  bill  meet  my  hearty  approval,  believing  that  they  will  relieve 
the  War  Department  from  great  embarrassments  which  have  been  freauently  brought 
to  the  attention  of  Congress  in  previous  reports,  and  give  a  sure,  speedy,  and  uniform 
method  of  settling  the  claims  or  patentees  against  the  United  States  for  the  use  of 
patents. 

If  the  views  expressed  in  the  inclosures  meet  with  the  concurrence  of  the  honora- 
hle  Secretary  of  War,  it  is  respectfully  recommended  that  favorable  action  on  the  in- 
•closed  bill  be  asked  of  CongreeA. 

On  the  22d  day  of  March,  1876,  the  Secretary  of  War  transmitted 
the  said  report  of  the  Chief  of  Ordnance,  together  with  other  papers  on 
the  same  matter,  to  the  chairman  of  the  Senate  Committee  on  Patents, 
i^rhich  was  in  the  following  words  and  figures,  to  wit : 

Sir  :  I  have  the  honor  to  invit'C  your  attention  to  the  inclosed  letter  from  the  Chief 
of  Ordnance,  dated  the  11th  instant,  and  accompanying  papers,  in  regard  to  Senate 
bil]  No.  571,  *^ex|;ending  the  jurisdiction  of  the  Court  of  Claims  of  the  United  States, 
and  for  other  purposes/' 

The  letter  of  the  Chief  of  Ordnance  of  October  11,  1875,  (copy  inclosed,)  was  trans- 
mitted to  the  Attorney-General  on  the  16th  October,  by  the  Secretarj'  of  War,  request- 
ing his  views,  (copy  of  letter  inclosed,)  and  a  copy  of  the  reply  of  the  Attorney- 
Creneral,  dated  the  19th  of  October,  is  herewith  inclosed. 

Action  with  reference  to  this  matter  was  earnestly  recommended  by  the  Secretary 
of  War  in  his  annual  report  for  1875.    (See  pages  19  and  20  of  inclosed  pamphlet  copy.) 

Concurring  in  views  of  the  Chief  of  Ordnance,  I  have  respectfully  to  recommend 
favorable  action  on  the  bill  in  question. 


:  I  have  the  honor  to  return  Senate  bill  No.  571,  '*  extending  the  Jurisdiction  of 
ourt  of  Claims  of  the  United  States,  and  for  other  purposes,''  now  pending  before 
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Your  cotDDiittee  most  respectfully  request  the  attention  of  the  Senat 
to  the  letter  of  the  Chief  of  Ordnance  to  the  Secretary  of  War,  dat 
the  11th  day  of  October,  1875  ;  also,  the  letter  of  the  Secretary  of  Wa 
to  the  Attorney-General,  dated  October  16, 1875,  on  the  same  subject 
also,  the  reply  of  the  Attorney-General  thereto,  dated  the  19th  day  o 
October,  1875.  The  said  letter  from  the  Secretary  of  War  is  as  follows 
to  wit :  • 

Sir  :  t  bave  the  honor  to  transmit  for  your  views  the  inclosed  letter  from  the  Cbiet'  ^^  ief 
of  Ordnance,  dated  the  11th  instant,  suggesting  the  propriety  of  an  effort  to  secnrc^  m  jre 
from  Congress  necessary  legislation  under  which  proper  compensation  may  beawardecj^^^^^ed 
to  holders  of  patents  nsed  by  the  United  States  in  the  manufactnre  of  war  material  W  ^rrtil 

I  beg  to  inquire  yonr  views  as  to  the  expediency  of  uniting  with  this  Departmenr  ^i^r  ^nt 
in  recommending  the  subject  to  the  lavorable  consideration  of  Congress  at  the  ensa  .mlw  .^a- 
ing  session. 

The  Hon,  Attorney-General. 


To  which  the  Attorney-General,  under  date  of  October  19, 1875,  mad^-E^e 
the  following  answer,  to  wit : 


-r 


Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  16th  instani 

inclosing  a  communication  addressed  to  you  on  the  11th  instant,  by  Gen.  S.  V.  Beu^t:^ 
Chief  01  Ordnance,  together  with  an  extract  from  his  annual  report  for  this  year. 

Tha  subject  suggested  by  these  communications  is,  that  of  the  propriety  of  an  eifor  ^^-^^^f*- 
io  secure  from  Congress  necessary  h'gislation  by  which  compensation  may  be  awardec^^^^^  ^ 
to  holders  of  patents  used  by  the  United  States  in  the  manufacture  of  war  materialBT  .^^^^I* 
I  concur  fully  with  the  views  of  General  Beu6t  concerning  the  necessity  of  such  legisla-^^-  ^^ 
tion,  and  will  consider  further  of  the  subject,  and  communicate  any  suggestions  whickft  — i^-ch 
seem  to  me  to  be  right  and  proper  ooncerning  the  legislation  to  be  asked  for. 

Hon.  Secretary  of  War. 

Yonr  committee,  after  the  said  Senate  bill  had  been  referred  to  tb 
Secretary  of  War  for  information,  as  before  stated,  and  after  the  reportJ^ 
and  opinion  of  said  Secretary  of  War  had  been  receired  by  your  com- 
mittee, thought  it  best  to  ascertain  the  views  of  the  several  Execdtiv 
Departments  named  in  the  first  section  of  the  bill.    The  matter 
accordingly  submitted  to  those  Departments,  and,  after  examination  by 
each,  the' general  plan  was  adopted  and  approved  by  each  of  them  in 
very  strong  terms.    Several  important  amendments  were  by  one  o 
more  of  them  proposed,  each  of  which  your  committee  have  incorporated 
in  the  accompanying  substitute  bill,  which  your  committee  hilly  ap- 
l)rove  and  recommend  to  the  favorable  consideration  of  the  Senate. 

The  accompanying  substitute  bill  is  the  result  of  a  long,  patient,  and 
careful  examination  and  consideration  of  the  whole  subject-matter  sub- 
mitted to  your  committee  by  the  Senate,  touching  the  "  extending  of  the 
jurisdiction  of  the  Court  of  Claims  of  the  United  States,  and  for  other 
purposes,''  so  as  to  embrace  the  subject-matter  of  letters- patent  upon 
inventions  used  by  officers  of  the  United  States  in  the  public  service, 
and  to  provide  suitable  means  for  the  settlement  of  such  use  of  private 
property. 

The  said  substitute  bill  is  fully  approved  by  the  several  Executive 
Departments  of  the  Government,  as  containing  ample  provisions  for  the 
protection  of  the  Government  in  all  claims  of  the  kind  stated  in  the 
bill,  as  well  as  patentees  or  claimants  claiming  for  the  use  of  any  pat- 
ented improvement  and  invention. 

From  the  foregoing  communications  it  fully  appears  to  your  commit- 
tee that,  in  the  management  of  public  affairs  by  the  several  Depart- 
ments of  the  Government,  there  exists,  in  fact  as  well  as  in  law,  and  in 
justice  to  both  the  Government  and  the  citizen,  a  pressing  necessity  for 
the  passage  of  a  bill  by  which  the  rights  of  the  citizen-inventor  as  well 
as  those  of  the  Government  of  the  United  States,  with  reference  to  the 
use  by  that  Government  of  that  kind  of  property  protected  and  secured 
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by  letters-patent,  shall  be  fairly  and  properly  adjudicated  and  deter- 
mined as  between  them  in  the  least  expensive  and  most  expeditious 
manner  possible. 

Such  your  committee  beliere  the  accompanying  bill  to  be.  We  are 
fhlly  persuaded  that  it  covers  the  entire  ground  of  the  subject-matter 
contained  in  the  several  communications  to  which  your  committee  have 
hereinbefore  referred,  and  that  it  is  so  guarded  as  to  protect  the  rights 
of  all  parties  in  interest  fairly  and  equitably. 

The  Government  of  the  United  States  has  no  legal  or  equitable  right 
to  take  the  property  of  an  inventor,  secured  to  him  by  the  law  and  by 
the  grant  of  letters-patent  thereon,  and  apply  the  same  to  its  own  use, 
gain,  or  profit,  without  a  just  and  fair  compensation  therefor,  any  more 
than  it  would  have  to  seize  the  personal  and  real  property  of  the  citizen, 
and  drive  him  and  his  family  from  their  home,  and,  without  shelter  and 
compensation,  deprive  him  and  them  of  their  daily  earnings,  or  of  their 
lands,  horses,  cattle,  and  house.  Would  the  Government  have  the  right 
to  use  the  railroads  of  this  country  for  the  transportation  of  its  mails, 
or  for  other  purposes,  without  paying  the  owners  for  that  use  ?  Would 
it  have  the  right  to  take  the  telegraph-lines  of  the  country  and  convert 
the  same  to  its  own  use  without  making  a  just  compensation  therefor^ 
even  in  time  of  war  ?  If  not  in  war,  how  much  less  so  in  time  of  peace. 
As  well  might  this  Government  undertake  to  compel  persons  to  leave 
their  business  affairs,  and  to  go  and  render  service  in  its  executive,  leg- 
islative, or  judicial  departments  without  compensation  therefor,  as  to 
take  the  patented  property  of  the  mechanic  and  inventor,  and  put  the 
same  into  the  public  service  without  compensation  therefor. 

The  Constitution  of  these  United  States  stands  as  firmly  as  does  stand 
the  rock  of  Gibraltar  between  the  Government  and  the  citizen,  and  it 
there  solemnly  declares  the  fundament^il  law  of  the  land  to  be,  in  these 
plain  but  positive  words,  to  wit :  "  nor  shall  private  property  be 

TAKEN  FOR  PUBLIC  USE  WITHOUT  JUST  COMPENSATION."      (See  Article 

V  of  the  amendments  of  the  Constitution.) 
The  learned  Judge  Story  says : 

Private  property  is  the  sacred  right  of  individnal  dominiOD.  It  Is  one  of  the  great 
absolute  rights  of  every  citizen  of  the  Republic  to  have  his  property  protected ;  and 
the  Government  has  no  right  whatever  to  deprive  him  of  it,  except  for  the  use  of  the 
public ;  and  not  even  then  without  a  fair^  just^  and  equitable  compensation.  It  is  a 
well-settled  principle  that  no  man  shall  be  disseized  of  his  freehold  or  of  his  private 
property  without  full  compensation  therefor  when  taken  for  the  use,  gain,  and  profit 
of  the  public,  by  the  order,  or  by  the  directions,  or  by  a  specific  or  implied  contract  on 
the  part  of  tlie  Government.  This  is  an  affirmance  of  a  ^reat  doctrine  established  by 
the  common  law  for  the  protection  of  private  property.  It  is  founded  on  natural  equity, 
and  is  laid  down  by  jurists  as  a  principle  of  universal  law. 

The  Supreme  Court  of  the  United  States,  in  the  case  of  Seymour  vs. 
Osborne,  (11  Wallace,  U.  S.  S.  C.  Reports,  page  533,)  have  solemnly 
decided  and  determined  the  law  of  this  country  to  be  that  letters-pat- 
ent upon  mechanical  invention  are  property,  and  as  such  may  be  held 
and  owned  the  same  as  real  estate  or  personal  property,  and  that  the 
inventor  and  his  lawful  representatives  are  justly  and  rightfully  entitled 
under  the  law  to  full  protection  as  against  any  one  and  everybody  using 
the  invention  covered  by  such  patent  without  license. 

In  that  decision,  among  other  statements,  that  court  uses  the  follow- 
ing language,  to  wit : 

Inventions  secured  by  letters-patent  are  property  in  the  holder  of  the  patent,  and  as 
such  are  as  much  entitled  to  protection  as  any  other  property,  consisting  of  a  franchise, 
during  the  term  for  which  the  franchise  or  the  exclusive  right  is  granted. 

Letters-patent  are  not  to  be  regarded  as  monopolies,  created  by  the  executive  an- 
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thority  at  the  expense  and  to  the  prejudice  of  all  the  commnnity  except  the  peret^ 
therein  named  as  patentees,  but  as  public  franchises  granted  to  the  inventors  of  n 
and  useful  improvements,,  for  the  purpose  of  securing  to  them,  as  snch  inventors, 
the  limited  term  therein  mentioned,  the  exclusive  right  and  liberty  to  make  and  a 
and  vend  to  others  to  be  used,  their  own  inventions,  as  tending  to  promote  the  p 
gress  of  science  and  the  useful  arts,  and  as  matter  x>f  compensation  to  the  inven 
for  their  labor,  toil,  and  expense  in  making  the  inventions,  and  reducing  the  same 
practice  for  the  public  benefit,  as  contemplated  by  the  Constitution  and  sanctioned 
the  laws  of  Congress. 

^  Upon  the  same  subject-matter  of  property,  and  the  exclusive  right  t^    to 
make,  use,  and  vend  the  same  to  others  to  be  used,  that  learned  aii=sid 

profound  scholar  and  jurist,  Mr.  Chief-Justice  Marshall,  in  the  case  -^ ^of 

Evans  vs.  Jordan,  1  Brockenbrough's  U.  S.  C.  C.  Keports,  page  25   ^r^2, 
said : 

The  Constitution  and  the  law  together  give  to  the  inventor,  from  the  moment  of^ 
covery,  an  inchoate  property  therein,  which  is  completed  by  suing  out  a  patent, 
inchoate  right  is  exclusive.    It  can  be  invaded  or  impaired  by  no  person,  and  no  rig 
can  be  acquired  in  it  without  the  consent  of  the  inventor. 

That  able  and  much-respected  judge,  Mr.  Associate  Justice  McLeaK^  ^n, 
in  the  case  of  Allen  vs.  Hunter,  6  McLean's  U.  S.  G.  0.  Keports,  pa^^S?^ 
306,  declared  and  decided  that — 

The  law  gives  %o  the  inventor  the  exclusive  right  and  use  of  the  thing  invented  --        ^^ 
discovered,  as  a  compensation  for  his  ingenuity,  labor,  and  expeuse  in  prodncing  it. 

Judge  Nathan  K.  Hall,  formerly  Postmaster-General  of  the  Unit^^s^^ 
States,  in  the  case  of  Ransom  vs.  The  Mayor  and  Gommonalty  of  tfa^^^ 
•city  of  New  York,  1st  of  Fisher's  Patent  Cases,  page  259,  among  oth^^^ 
declarations  and  conclusions,  said  : 

A  patent  when  granted  becomes,  to  a  certain  extent^  a  contract  on  the  part  of  tbJ^^ 
Government  with  the  patentee  that  they  wiil  protect  him  in  the  exercise  of  the  exdc^^* 
aive  privileges  which  his  patent  gives  him. 

The  Supreme  Court  of  the  United  States,  at  the  December  term,  187U^> 
in  the  case  of  Bums  vs.  The  United  States,  which,  upon  appeal,  becam 
The  United  States  vs.  Burns,  12  Wallace  U.  S.  S.  C.  Reports,  page  25^ 
unanimously  decided  that  the  Government  could  not  rightfully  or  law^-        1^ 
fully  use  a  patented  invention  without  license  of  the  inventor,  or  male- 
ing  compensation  to  him  therefor.    In  that  case  that  court  said : 

If  an  ofiQcer  in  the  military  service,  not  specially  employed  to  make  experiments  f  ni 

with  a  view  to  suggest  improvements,  devises  a  new  and  valuable  improvement  in 
arms,  tents,  or  any  other  kind  of  war  material,  he  is  entitled  to  the  benefit  of  it  and 
to  letters-patent  for  the  improvement  from  the  United  States,  equally  with  any  other 
citizen  not  engaged  in  such  service ;  and  the  Government  cannot,  s^ter  the  patent  is 
issued,  make  use  of  the  improvement  any  more  than  a  private  individual,  without 
license  of  the  inventor  or  making  compensation  to  him. 


3luJ 


Such  have  been,  upon  this  question  of  franchise,  of  property,  and  of 
exclusive  right  and  title  in  patents,  the  opinions  aud  decisions  of  the 
highest  courts  in  this  country,  commencing  with  Mr.  Chief -Justice  Mar- 
shall and  coming  down  to  the  present  time  through  the  circuit  and  Su- 
preme Courts  of  the  United  States. 

As  the  law  now  is,  if  the  Government  desires  to  use  property  covered 
and  protected  by  patents,  as  is  now  very  frequently  the  case,  it  must 
either  wrongfully  and  willfully  violate  the  law  by  infringing  the  patent 
in  the  manufacture  of  the  article  desired  to  be  used  in  the  public  service, 
or  else  contract  with  private  individuals  or  companies  having  no  license,  ■  ^ 
and  with  whom  the  Government  would  be  forced  to  submit  to  greatly 
advanced  prices,  and  yet,  after  all  that,  would  still  be  liable  to  the 
inventor  or  his  lawful  assignees  for  the  use  of  the  invention  and  letters- 
patent  thereon,  in  the  public  service.     And  this  the  Government  have 
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0  right  whatever,  founded  in  jastioe  and  a  due  regard  for  the  law,  to 
o.  It  cannot  afford  to  make  laws  for  the  people  to  be  governed  by^ 
nd  then  violate  and  disregard  them.  The  subject  of  the  patent  is  re- 
arded  by  the  law  as  the  property  of  the  inventor  alone,  as  *^  nnder  our 
atenMaws  it  is  only  the  intentor^  the  person  in  whose  brain  the  new 
>rm  or  method  has  been  conceived,  who  can  be  invested  with  the  patent- 
ght^"  and  the  United  States,  using  the  same  for  public  purposes 
'hereby  ta  benefit  the  people  in  their  public  service,  ought,  in  equity, 

1  common  justice,  and  in  good  conscience,  to  pay  for  the  same,  as  it 
'oald  and  does  pay  a  railway  company  for  transportation  of  the  mails, 
r  a  telegraph  company  for  the  use  of  its  wires  in  transmitting  Depart- 
lent  messages,  or  the  farmer  for  his  horse  and  wagon  for  the  public 
ervice,  or  the  mechanic  for  his  day's  labor,  or  the  President  of  the 
Tnited  States,  his  Cabinet,  or  other  officers,  for  services  rendered  the 
ablic  in  oficial  place. 

To  have  a  good  government  and  full  obedience  to  the  law,  the  Govern- 
lent  itself  should  obey  the  law,  and  in  all  things  deal  honestly  and  in 
xact  justice  with  the  humblest  citizen  of  the  Eepublic.  It  cannot  de- 
mand or  require  the  service,  labor,  or  the  real  or  the  personal  property 
f  the  citizen  for  any  purpose  or  use  whatsoever,  without  &ju8t  and  rea- 
onable  compensation. 

OlQ&cers  and  other  persons  in  the  employment  of  this  Government, 
rbo,  in  obedience  to  superior  orders,  make  or  use  an  invention  protected 
»y  letters-patent  of  the  United  States  while  in  that  employ,  not  for  their 
•wn  use,  but  for  the  use  of  the  Government,  and  that,  too,  in  the  public 
ervice,  are  now  held  liable  in  the  circuit  courts  of  the  United  States 
or  infringement  of  such  patent.  They  may  be,  and  several  have  already 
»een,  enjoined  and  restrained  by  the  injunction  order  of  the  court  from 
ither  making  or  using  the  i>atented  invention  for  the  Government; 
md  they  may  also  be,  and  some  are  Sklreailyy  personally  held  to  answer  to 
k  judgment  for  damages  and  costs  and  execution  therefor,  and  their 
property  put  in  jeopardy  and  their  homes  threatened  and  invaded  by  the 
officers  of  the  law  with  the  process  or  writ  of  execution  for  such  infnnge- 
aent  by  them,  in  the  service  of  the  Government,  through  no  fault  of 
heir  own^  Your  committee  are  informed  that  there  are  not  only  several 
nits  of  this  character  now  pending  against  certain  officers  of  the  Gov- 
Tnmeut,  ta  the  great  injury  of  the  public  service,  but  that  others  are  con- 
emplated,  while  some  are  actually  in  process  of  preparation.  These 
luits  are  not  confined  to  the  War  Department,  but  they  extend,  and  are 
extending,  to  the  Treasury,  Interior,  Navy,  and  Post-Office  Departments, 
rith  no  lawful  authority  on  the  part  of  the  Government  to  stay  them. 
They  are  expensive  and  burdensome  to  those  officers,  and  they  harass 
md  embarrass  the  Departments  in  the  successful  management  of  public 
ififairs. 

It  is  not  only  apprehended,  but  actually  suggested,  by  the  War  De- 
)artment,  that  in  all  probability  such  officers  as  have  been  thus  embar- 
'assed  and  threatened  with  financial  ruin  will  in  due  time  call  upon 
Jougress  to  reimburse  them  for  such  losses  in  damages  and  costs  sus- 
;aiued  by  them  in  the  public  service  as  faithful  officers  obeying  the 
)rders  of  their  superior.  The  able  and  exhaustive  report  of  the  Chief 
>f  Ordnance,  General  Ben^t,  to  the  Secretary  of  War,  on  the  subject  of 
he  ^^infringement  of  patents^  by  the  Government,  and  hereinbefore  re- 
erred  to,  will  give  full  information  on  this  point.  It  is  well  known  that 
luch  suits  cannot  be  prevented,  and  that  they  greatly  hinder  and  disar- 
^nge  the  public  service  in  the  several  Departments  of  the  Government. 
There  is,  and  there  ought  to  be,  no  honorable  or  honest  ^'  ways  and 
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means''  that  this  Government  can  devise  whereby  to  withhold  payment 
for  the  use  in  the  public  service  of  property  secured  for  a  term  of  years 
by  the  grant  of  letters-patent,  and  appropriated  to  that  service  by  that 
Government.  It  ought  to  pay  2k  fair  and  ju«^  compensation  for  that  use. 
This  would  be  but  an  act  of  justice  and  of  honest  dealing  with  the  citizen 
inventor,  and  it  would  stimulate  him  to  greater  activity  in  the  fields  of 
invention.  But  for  the  inventive  genius  of  the  land,  what  would  be  the 
condition  of  our  country  today !  What  would  be  that  of  our  agricul- 
tural fields  ?  What  and  where  would  be  our  railroads,  our  steamships, 
our  land  and  ocean  telegraphs,  our  commerce,  our  factories,  our  store- 
houses, our  shops,  our  mining  for  the  deep-hidden  treasures  of  the  earth, 
our  arts  and  literature,  and  our  homes  ?  Who,  then,  shall  wish,  for  one 
moment  even,  to  stay  the  rising  tide  of  genius  and  invention,  and  roll 
back  the  progress  of  the  age  in  which  we  live  ?  Who,  therefore,  shall 
labor,  or  even  wish,  to  withhold  from  the  inventors  in  this  country  that 
iuBt  compensation  which  belongs  to  them,  both  by  the  organic  and  stat- 
ute law,  for  their  ingenuity,  their  time,  their  toils,  and  expenditure  of 
money  in  creating  property  in  invention  in  the  manner  provided  by 
the  statute  law  and  sanctioned  by  the  nation's  Constitution  f 

In  conformity  to  the  principles  laid  down  in  this  report,  your  commit- 
tee are  of  opinion  that  the  Government  ought  to  pay  a  fair  and  jmt 
compensation  for  the  use  of  property  vested  in  patents  on  mechanical 
inventions  and  put  into  the  public  service,  anii  that  Congress  should  now 
provide  the  way  and  manner  in  which  and  by  which  it  can  rightfully  be 
done. 

It  is  a  self-evident  fact  that  spmething  ought  to  be  done  immediately 
whereby  to  relieve  the  War  Department  of  the  embarrassments  and 
difficulties  which  the  Chief  of  Ordnance  sets  forth  so  earnestly  in  his 
said  annual  report,  and  the  other  and  several  Departments  of  the  Gov- 
ernment also  have  substantial  relief  in  the  same  direction. 

After  a  most  careful  and  thorough  examination  of  the  whole  case  and 
of  the  official  papers  referred  to  and  submitted  to  your  committee  con- 
cerning the  subject-matter  of  the  pending  bill,  we  have  come  to  the 
conclusion,  and  have  determined,  that  the  better  way  to  settle  and  dis- 
pose of  the  entire  subject  is  to  recommend  the  passage  of  the  accom- 
panying bill  as  a  substitute  for  Senate  bill  No.  571. 

It  will  be  seen  by  the  letter  of  the  Chief  of  Ordnance,  General  Benet, 
dated  the  16th  day  of  March,  1876,  that  Senate  bill  No.  571  was,  by  the 
Secretary  of  War,  referred  to  the  Chief  of  Ordnance  for  examination^ 
and  opinion  in  writing  thereon  ;  and  that  it  was  examined  by  him,  and. 
returned  with  a  written  report  indorsing  the  bill  and  recommending  it» 
passage  as  a  sure,  safe,  economical,  and  speedy  course  to  pursue  for  the^ 
settlement,  award,  and  determination  of  all  matters  mentioned  and  re — 
ferred  to  in  this  report  as  between  the  Government,  on  the  one  hand^ 
and  inventors  on  the  other.    Your  committee  are  of  the  opinion  that^ 
the  accompanying  bill  places  the  Government  and  the  inventor  or  hii 
lawful  representatives  upon  the  same  ground  and  equal  footing  for 
proper  settlement  and  adjudication  of  the  rights  and  interests  of  each 
to  property  in  patents  and  the  use  of  the  same  by  the  Government. 

A  general  law  of  the  kind  proposed  by  this  bill  would,  it  is  believed 
protect  alike  all  the  Departments  of  the  Government,  and  will  reliev^ 
at  once  the  officers  thereof  who  have  used  and  are  now  using  this  kinc^ 
of  property. 

It  would  bring  all  matters  relating  to  the  use  of  patents  before  on^^ 
and  the  same  court,  the  Court  of  Claims,  with  the  right  to  appeal  ther^^ 
from  by  either  party.    Both  courts  being  at  the  capital  of  the  natior^^ 
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the  Government  could  the  better  attend  the  same  for  the  purposes  named 
in  the  accompanying  bill. 

In  addition  to  the  many  reasons  already  given,  the  examination  of  all 
matters  that  are  similar  in  character,  embc^ying  similar  principles  and 
facts,  probably  applying  to  one  and  the  same  mechanical  construction,  is 
placed  in  the  hands  of  the  same  judges,  who  are  thus  better  qualified,  to 
hold  evenly  the  '<  scales  of  justice^  as  between  nice  and  conflicting  inter- 
ests on  questions  of  invention,  of  infringement,  and  of  right,  title,  and 
ownership,  as  between  all  parties  to  any  suit  brought  into  court,  tried 
and  heard  in  the  manner  provided  in  the  substitute  bill. 

By  the  passage  of  this  bill  Congress  would,  it  is  believed,  be  entirely 
relieved  from  the  consideration  of  petitions  or  bills,  or  both,  heretofore 
introduced  for  different  persons  at  almost  every  session  asking  for  sub- 
stantially the  same  relief  that  is  fully  provided  for  in  and  by  this  bill. 

The  substitute  bill  appears  to  be  carefully  and  properly  guarded,  so 
as  to  protect  all  parties  in  interest,  no  matter  what  those  interests  may 
be,  in  a  fair  and  proper  administration  of  justice. 

Your  committee,  therefore,  recommend  the  passage  of  the  accompany- 
ing bill  as  a  substitute  for  Senate  bill  No.  571,  at  an  early  day  and  during 
the  present  session  of  Gongrss. 
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APPENDIX  K. 

KEPORT  OF  COL.  T.  T.  S.  LAIDLEY,  ORDNANCE  CORPS,  U.  S.  A.,  ON  EURO- 
PEAN GUNPOWDER,  GUN-COTTON,  AND  GUN-CARRIAGES. 

Watertown  Arsenal,  November  10, 1876. 
Ho  the  Chief  of  Ordnance  : 

Sir  :  I  have  the  honor  to  r^K>rt,  in  compliance  with  the  order  of  the 
Secretary  of  War,  which  directed,  nnder  the  date  of  May  22, 1873,  that 
^  <  Lieat.  Col.  T.  T.  8.  Laidley,  Major  Benton,  and  Major  Crispin,  of  the 
Ordnance  Department,  United  States  Army,  will  proceed  to  England, 
ITrance,  Germany,  Austria,  and  BaRsia,  for  the  purpose  of  collecting  in- 
formation in  regard  to  the  constraction  of  heavy  cannon  and  other  ord- 
Kianco  mannfactares.  •  •  •  The  information  gathered  will,  on  their 
return,  be  submitted  to  the  Chief  of  Ordnance." 

The  better  to  comply  with  the  last  clause  of  these  instructions  it  was 
xnatually  agreed  that  we  should  unite  and  make  a  joint  report,  each 
officer  furnishing  his  portion,  embracing  all  that  referred  to  the  subject 
on  which  he  was  to  write.  Gunpowder,  gun-cotton,  and  gun-carriages  of 
-(he  different  kinds  were  the  subjects  which  were  to  be  written  up  by 
me. 

As  there  now  seems  to  be  little  prospect  of  our  original  agreement 
lelng  carried  out,  I  have  concluded  not  to  wait  any  longer  in  expectation 
thereof,  but  to  transmit,  as  I  do  herewith,  my  report  on  gunpowder, 
^nn-cotton,  and  gun-carriages,  in  the  hope  that,  though  imperfect,  as  it 
must  necessarily  be  from  the  hasty  manner  in  which  the  materials  for  it 
"were  collected,  it  may  not  be  without  interest  to  officers  of  the  Depart- 
ment, and  perhaps  to  some  others. 

Very  respectfully,  I  am,  your  obedient  servant, 

T.  T.  S.  LAIDLEY, 
Colonel  of  Ordnance, 


GUNPOWDER. 

The  recognition  of  the  fact  that  different  guns  require  for  their  most 
efficient  service  different  powders  marks  an  important  epoch  in  the  his- 
tory of  gunpowder.  Previous  to  this  time  powder  was  the  same,  whether 
it  was  to  'be  fired  in  a  6-pounder  or  10-inch  gun,  and  though  experience 
showed  that  the  large  gun  did  not  resist  the  strain  of  the  discharge  as  well 
as  small  ones,  the  difference  in  their  endurance  was  attributed  to  other 
<^uses  than  the  want  of  adaptation  of  the  powder  to  the  gun.  It  was 
not  suspected  that  the  trouble  arose  from  the  unsuitableness  of  the 
powder. 

It  soon  became  a  recognized  fact  that  the  combustion  of  gunpowder 
was  influenced  to  a  great  degre9by  the  size,  the  shape,  and  the  density 
of  the  grain ;  and  as  the  weight  of  the  projectile  to  be  started  became 
greater,  so  much  greater  became  the  necessity  of  regulating  these  par- 
ticulars in  the  powder  to  be  used.  The  improvements  which  have  been 
made  by  attention  to  these  particulars  have  rendered  it  practicable  to 
use  larger  guns  and  heavier  projectiles  than  had  been  deemed  only  a 
few  years  before  to  be  within  the  limits  of  possibility.  The  point  to  be 
attended  to  is  to  see  that  the  evolution  of  gas  at  the  first  moment  of 
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inflammation  is  not  excessive,  and  this  is  effected  by  redacing  the  sur- 
face of  Ignition,  that  is,  by  increasing  the  size  of  the  grains.  Farther, 
the  evolution  of  gas  should  be  gradual  and  progressive,  and  this  is 
accomplished  by  giving  the  grain  such  a  density  that  the  hot  gas  shall 
not  be  forced  by  the  pressure  through  the  mass  of  the  grain.  The 
shape  of  the  grain  is  also  a  matter  of  much  importance,  as  inflaencing 
the  progressive  evolution  of  the  gas.  That  shape  of  grain  must  be  best 
which,  other  things  being  equal,  has  at  first  a  small  burning-surface 
and  one  that  is  continually  increasing;  or,  this  being  deemed  impracti- 
cable, the  grain  which  approximates  nearest  this  ideal  must  be  best. 
The  prismatic-shaped  grain,  with  perforations  running  through  it  par- 
allel to  the  axis  of  the  prism,  is  to  be  preferred  to  all  others  that  have 
yet  been  proposed.  If  it  has  not  thus  far  given  better  results  than 
others,  it  is  because  the  practical  difficulties  in  the  manufacture  are  such 
as  have  not  yet  been  overcome  satisfactorily ;  but  it  by  no  means  fol- 
lows that  they  are  such  as  may  not,  by  future  improvements,  be  sar- 
mounted. 

It  is  an  established  fact  that  the  quality  of  powder  made  from  day  to 
day  will  vary  with  the  hygrometric  state  of  the  atmosphere,  and  it  is 
almost  impossible  to  make,  at  different  times,  two  lots  of  powder  which 
shall  be  the  same  in  quality.  The  ingredients,  if  incorporated  with  a 
certain  amount  of  moisture,  will  produce  a  diflerent  powder  from  the 
same  materials  mixed  with  a  different  quantity.  Ifotwithstandiog  this 
fact,  DO  efforts  have  been  made  to  eliminate  this  source  of  variation,  as 
it  is  believed  might  be  done  by  keeping  the  air  of  the  incorporating- 
mill  constantly  charged  at  all  times  with  moisture. 

An  important  step  has  been  made,  however,  to  avoid  this  causeof 
difference  more  completely  in  a  different  way,  and  that  is  by  the  entire 
exclusion  of  water  in  all  of  the  processes  of  fabrication.  The  improve- 
ment comes  from  Eussia,  as  did  the  machine  for  making  the  prismatic 
powder.  The  materials,  after  being  pulverized  and  thoroughly  incor- 
porated in  tumbling-barrels,  are  raised  in  temperature  up  to  the  melt- 
ing-point of  sulphur  at  the  same  time  that  they  are  compressed  into  a 
cake.  They  are  then  cooled  while  under  this  pressure.  The  press- 
cake  is  broken  into  grains  and  glazed  in  the  usual  way.  The  charcoal 
has  absorbed'  no  moisture,  and,  as  was  to  be  expected,  the  powder  has 
been  proved  to  be  stronger,  and,  it  is  said,  more  uniform  in  qaalityj 
than  ordinary  powder.  Should  this  process  develop  unknown  difficul- 
ties and  come  short  of  the  expectations  that  have  been  raised  by  i^ 
nevertheless  it  will  most  likely  exercise  a  beneficial  influence  on  the 
mode  of  manufacture  by  stimulating  and  directing  investigations  in  ^ 
direction  that  will  probably  lead  to  important  results  in  the  end. 

Gunpowder  fails,  in  too  many  respects,  to  come  up  to  the  ideal  of 
what  the  projectile-compound  of  the  present  time  should  be  to  retain 
its  place  much  longer,  unless  marked  changes  shall  be  soon  made  io 
some  of  its  properties. 

ENGLAND. 

English  gunpowder  has  been  long  hfld  in  deservedly  high  estimation 
for  its  strength  or  explosive  force,  a  quality  which  has  been  obtaioed 
for  it  by  the  exercise  of  great  care  in  the  selection  of  the  best  material^ 
and  by  the  close  attention  paid  to  every  detail  of  their  preparation  aO" 
thorough  and  complete  incorporation. 

The  greatest  improvements  have  been  made  in  the  quality  of  tn^ 
powder  since  the  time  when,  instead  of  procuring  the  supplies  reqnir^ 
for  the  military  and  naval  services  by  contracts  with  private  parties,  the 
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govemmeDt  became  the  owner  of  a  powder-raill,  and  the  raanafacturer 
of  its  own  powder,  or  a  part  of  it,  the  different  processes  of  fabrica- 
tion being  carried  on  under  the  immediate  direction  and  snpervision  of 
its  own  agents.  This  mill  is  not  of  sufficient  capacity  to  supply  all,  or 
anything  like  it,  of  the  powder  that  is  required  in  times  of  war ;  but, 
besides  being  of  the  greatest  use  in  keeping  up  the  high  standard  of  the 
quality  of  powder,  (samples  of  standard  powder  are  furnished  annually 
to  all  powder  makers  of  the  kingdom,)  it  is  also  of  value  in  keeping 
down  the  price  when  supplies  have  to  be  procured  from  private  manu- 
facturers. 

The  royal  gunpowder  factory  at  Waltham  Abbey  is  situated  very 
near  the  old  church  from  which  it  takes  its  name,  about  12  miles  from 
London,  on  the  Eastern  Counties  Railway.  The  grounds  are  the  rich 
meadows  on  the  river  Lea,  which  stream  connects  the  canals  between 
the  dififerent  mills  with  the  Thames,  and  furnishes  water-transportation 
to  Purfleet,  where  the  powder  is  stored  in  large  magazines.  A  portion 
of  the  grounds  is  planted  with  willows,  set  out  with  great  order  and  neat- 
ness, the  wood  to  be  used  for  making  charcoal  for  powder.  The  build- 
ings in  which  the  different  processes  of  fabrication  are  carried  on  are 
scattered  over  upward  of  fifty  acres,  and  built  with  special  reference  to 
the  purposes  for  which  they  are  intended.  The  niter  and  sulphur  used 
are  procured  in  the  crude  state  and  refined  at  the  factory.  This  course 
is  pursued  in  preference  to  purchasing  them  already  refined,  with  a 
view  of  insuring  uniform  results  in  the  powder  manufactured,  and  of 
guarding  more  effectually  against  accidents,  so  much  to  be  dreaded, 
from  the  presence  of  foreign  particles  in  the  materials,  introduced  among 
them  before  they  reach  the  mills. 

The  grough  saltpeter  of  India  is  purchased  to  the  exclusion  of  all 
others.  The  process  of  refining  is  the  usual  one,  and  has  in  it  nothing 
calling  for  remark.  The  water  used  is  from  an  artesian  well,  and  is 
remarkably  pure  and  free  from  all  mineral  substances. 

The  sulphur  is  procured  from  Sicily,  and  contains  from  3  to  4  per 
cent,  of  earthy  matter,  from  which  it  is  purified  by  distillation.  It  is 
ground  under  a  small  pair  of  wheels,  when  it  is  ready  for  mixing. 

Willow  and  alder  are  the  woods  used  for  making  charcoal  for  all 
powders  except  musket.  For  this  latter,  the  alder  buckthorn,  or  berry- 
bearing  alder,  {Rhamnus  frangula,)  commonly  known  as  the  black  dog- 
wood among  powder-makers,  is  exclusively  used.  All  of  these  woods 
grow  in  different  parts  of  England,  and  efforts  have  been  made  to  culti- 
vate them  on  the  grounds  of  the  powder-mill,  with  success  as  regards 
the  first  two,  but  not  the  last,  which  requires  a  poor  and  rocky  soil 
instead  of  rich  meadow-land  for  its  growth.  Large  quantities  of  the 
dogwood  are  stored  away  for  future  use  at  the  factory ;  the  sticks,  of 
about  one  inch  in  diameter,  all  brought  from  Prussia,  at  a  cost  of  from 
$60  to  $75  per  ton.  The  difference  between  this  and  all  of  the  other 
woods  commonly  regarded  as  best  adapted  for  making  powder  is  most 
marked,  all  of  the  others  being  light,  brittle  woods  of  rapid  growth,, 
whereas  this  is  a  dense,  tough  woc^  of  slow  growth,  requiring  usually 
ten  years  to  attain  a  size  of  one  inch  in  diameter. 

The  charcoal  is  prepared  by  distillation  in  cast-iron  retorts  of  cylin- 
drical shape,  set  in  brick-work,  with  flues  to  conduct  the  flame  all  round 
them.  The  gaseous  matter  and  tar  evolved  in  the  distillation  is  con- 
ducted by  pipes  into  the  fire,  and,  besides  economizing  fuel  in  preparing 
the  charcoal,  furnishes  the  readiest  means,  by  the  color  with  which  they 
burn,  of  determining  when  the  charcoal  has  been  carried  to  the  proper 
point. 
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For  convenience  in  handlinfj^,  the  wood  is  first  pat  in  sheet-iron  cylin- 
ders, which  are  placed  in  the  retorts.  The  retorts  being  thoroughly 
heated,  the  operation  of  charring  requires  from  2^  to  3^  hours. 

As  thJB  quality  of  the  powder  depends  greatly  on  the  temperature  at 
which  the  charcoal  is  prepared,  great  care  is  taken  to  have  this  tem- 
perature constant  and  sufficiently  high,  but  not  too  high«  This  is  indi- 
cated by  the  color  and  fracture  of  the  coal,  which  should  be  a  jet  black, 
with  a  clear  velvet-like  look  when  freshly  broken. 

Analysis  confirms  the  practical  experience  of  powder-makers,  that 
dogwood  charcoal  makes  a  stronger  powder  than  coal  of  any  other 
wood,  containing  as  it  does  a  greater  amount  of  gaseous  constituents. 

The  charcoal  is  ground  in  a  mill  resembling  an  ordinary  coffee-mill, 
and  is  sifted  by  passing  it  into  a  cylindrical  frame  covered  with  iron-wire 
cloth,  32  meshes  to  the  inch,  and  having  a  rotary  motion  around  its 
longer  and  horizontal  axis. 

The  proportions  of  these  ingredients  are  the  same  as  those  used  in  this 
country.  They  are  weighed  out  in  the  proper  proportions  for  a  50-pound 
charge,  the  saltpeter  containing  from  3  to  6  per  cent,  of  moisture,  and 
are  mixed  together  in  the  mixing-machine.-  This  consists  of  a  hollow 
bronze  drum,  which  makes  40  revolutions  per  minute.  A  shaft  passes 
through  the  axis  of  the  drum,  having  a  large  number  of  arms  made  fast 
to  it.  The  shaft  and  arms  revolve  in  the  opposite  direction  to  the  drum, 
and  at  twice  its  speed,  thus  mixing  the  ingredients  together. 

The  thorough  incorporation  of  the  materials  is  effected  under  heavy 
cast-iron  or  stone  wheels,  as  in  this  country.  The  wheels  are  of  various 
sizes,  some  as  large  as  7  feet  in  diameter,  and  others  only  one-half  of 
this,  the  preference  being  given  to  the  smaller,  as  they  are  not  so  apt  to 
cause  explosions.  The  weight  varies  from  3^  to  4  tons.  The  bed  is  about 
7  feet  in  diameter. 

There  are  in  all  32  pairs  of  wheels  for  incorporating.  A  portion  of 
them  are  driven  by  water-power,  others  by  steam.  The  time  required 
for  the  incorporation  of  a  charge  depends  upon  the  kind  of  powder,  the 
weight  of  the  wheel  used,  and  its  velocity.  Gannon-powder  requires 
from  2^  to  3^  hours ;  musket-powder  from  4  to  5^  hours. 

For  the  convenience  of  applying  the  motive-power,  the  wheel-mills 
are  placed  in  gi'oups  of  four  or  six ;  and  to  prevent  the  explosion  of  one 
Irom  extending  to  others  of  the  same  group,  each  is  provided  with  a 
large  vessel  of  water  overhead,  so  arranged  that  an  explosion  of  either 
mill  of  the  group  will  overturn  all  of  these  vessels  and  pour  the  con- 
tents into  the  mill-bed  beneath.  This  apparatus  has  been  found  to 
answer  a  good  purpose,  and  has  saved  at  different  times  a  large  amount 
of  property. 

The  buildings  in  which  these  mills  are  placed  are  erected  with  a  view 
to  occasional  explosions  of  charges,  and  are  constructed  accordingly,  so 
that  the  damage  shall  be  confined  to  one  portion  of  the  building,  which 
can  be  readily  repaired.  The  walls  on  three  sides  are  three  feet  in 
thickness,  while  the  fourth  side  is  made  of  corrugated  iron  and  glass, 
which  will  yield  readily  to  the  explosion  and  relieve  the  strain  on  the 
other  parts  of  the  building. 

Before  being  taken  to  the  press-room  to  be  pressed  into  cake,  the  mill- 
cake  is  passed  through  the  breaking-down  machine,  which  breaks  up 
the  lumps  into  a  fine  state  of  division  to  facilitate  the  operation  of 
pressing. 

The  breaking-down  machine  consists  of  a,pair  of  gun-metal,  cylindri- 
cal rollers,  grooved  longitudinally.  They  are  placed  side  by  side,  their 
axes  parallel  and  horizontal.    The  bearings  of  one  roller  are  not  fixed. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         441 

bat  can  be  moved  to  or  from  the  other,  and  are  held  in  their  proper  po- 
sition by  means  of  a  weight.  The  two  rollers  revolve  in  opposite  direc- 
tions, and  the  powder  passing  between  them,  the  cakes  and  lamps  are 
broken  ap  into  a  meal.  A  second  set  of  rollers  like  those  just  described 
are  placed  directly  ander  them,  and  l^reak  up  any  lumps  that  may  have 
escaped  the  action  of  the  first  pair. 

The  powder  to  be  broken  up  is  placed  in  a  large  hopper,  from  which 
it  is  carried  to  the  rollers  by  an  endless  belt  of  strong  canvas,  which 
passes  through  an  opening  at  the  bottom  of  the  hopper  to  the  top  of  the 
machine,  where  it  falls  between  the  first  pair  of  rollers. 

The  press  nsed  for  pressing  powder  into  thin  cakes  is  operated  by 
water  pumped  into  a  vertical  cylinder.  The  press-box,  in  which  the 
powder  is  placed,  is  30  inches  by  14  inches  inside,  made  of  great  strength, 
of  bronze,  lined  on  the  inside  and  outside  with  oak  boards.  Three  sides 
of  the  box  are  hinged  to  the  bottom,  and  when  closed  are  secured  by 
short,  strong  bronze  screws.  In  order  to  charge  the  box  the  open  top 
is  temporarily  covered  with  a  piece  of  board,  and  the  boxes  turned  over 
on  one  side.  Bronze  racks,  with  vertical  grooves  in  them  IJ  inches 
apart  to  hold  the  press-plates,  are  placed  against  two  opposite  sides, 
and  the  plates,  48  in  number,  slipped  in.  The  spaces  between  the  plates 
are  filled  with  powder  thrown  in  with  a  shovel,  and  the  racks  are  then 
withdrawn,  leaving  the  powder  in  layers  1^  inches  thick,  with  a  plate 
between  the  consecutive  layers.  The  side  which  is  now  on  top  is  screwed 
fast,  and  the  box  is  turned  over  onto  the  table  of  the  hydraulic  press, 
bringing  the  press-plates  horizontal.  The  board  cover  is  removed,  and 
a  solid  wooden  block  overheard,  which  resists  the  pressure  of  the  ram,  is 
adjusted  so  as  to  enter  the  box  and  be  forced  deeper  and  deeper  into  it 
as  the  powder  is  compacted.  The  pressure  is  applied  by  pumps  driven 
by  water-power  in  another  building,  between  which  and  the  press-house 
there  are  large  earthen  traverses. 

The  degree  of  pressure  to  which  the  powder  is  subjected  is  estimated 
by  the  reduction  made  in  its  volume;  when  the  table  of  the  press  on 
which  the  powder  is  placed  has  risen  to  a  given  height,  and  compressed 
the  powder  within  to  a  given  compass,  previously  determined  by  trial,  a 
trigger  is  released  and  a  bell  rings  in  the  pump-room  a%  a  signal  to  stop 
the  pumps  and  relieve  the  pressure. 

The  press-cake  is  broken  with  wooden  mallets  into  pieces  about  the 
size  of  a  man's  hand,  and  transferred  to  the  granulating-machine,  to  be 
broken  up  into  the  required  size  of  grains. 

The  granulating-machine  consists  of  two  bronze  side-frames  support- 
ing four  pairs  of  bronze  toothed  rollers,  placed  on  different  levels,  their 
axes  horizontal  and  parallel  to  each  other.  The  first  set  is  placed  at  the 
top  of  the  machine,  about  20  feet  from  the  floor,  and  the  press-cake  is 
first  passed  between  them  and  by  them  broken  up.  The  pieces  fall  on 
a  rectangular  screen,  inclined  to  the  horizon,  by  which  they  are  conducted 
down  to  the  next  set  of  rollers,  and  are  there  broken  into  still  smaller 
pieces,  and  so  on  to  the  last  set. 

The  screens  are  made  of  wire-cloth,  with  meshes  of  such  size  as  to 
allow  grains  of  powder  of  the  required  size  to  just  pass  through.  Under 
this  screen  is  another  still  finer,  which  permits  all  dust  and  grains  finer 
than  the  required  grain  to  pass  through ;  and  beneath  this  is  a  board 
to  catch  and  transfer  all  dust  that  passes  through  the  second  screen  into 
a  tub  at  the  bottom,  to  be  worked  over  again. 

The  rollers  composing  each  set  are  adjusted  to  the  proper  distance 
apart  by  set-screws,  one  roller  working  in  sliding-bearings,  which  are 
kept  in  place  by  means  of  a  weight  acting  on  a  lever  permitting  it  to 
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yield  without  injury  to  the  machine  in  case  an  excess  of  material  shall 
pass  between  the  .rollers.  The  teeth  of  the  first  set  are  pyramidal  in 
shape,  one-quarter  of  an  inch  high  ;  the  second  set  have  teeth  similar  to 
the  first,  but  only  one-eighth  inch  in  height ;  and  the  others  have  chisel- 
shaped  teeth  or  are  perfectly  smooth. 

The  press-cake  is  placed  in  a  hopper  near  the  floor,  and  is  carried 
thence  to  the  first  set  of  rollers  by  an  endless  canvas  band,  with  strips 
of  leather  sewed  on  it.  The  cake  falls  between  the  rollers,  which  revolve 
toward  each  other,  making  30  revolutions  to  the  minute.  It  is  broken 
into  pieces  varying  in  size,  and  falls  on  the  short  screen  leading  to  the 
second  set  of  rollers.  The  screens  have  a  quick  vibratory  motion  com- 
municated to  them  by  means  of  a  polygonal  wheel  which  works  against 
a  loose  pulley  attached  to  the  screen-frames.  This  motion  causes  the 
pieces  of  cake  to  travel  down  the  inclined  screens  to  the  next  set  of 
rollers,  where  they  are  again  broken  till  their  size  is  reduced  sufficiently 
to  permit  them  to  pass  through  the  screen,  and  are  then  deposited  in  a 
box  at  the  foot  of  the  long  screen. 

The  hopper  is  counterpoised  by  a  weight  suspended  to  a  cord  passing 
over  a  pulley,  and  as  the  cake  is  removed  by  the  endless  band  and  car- 
ried to  the  rollers  the  hopper  rises,  and  when  emptied  a  clutch  is  re- 
leased and  a  bell  rings  in  the  watch-house,  where  the  workmen  remain 
while  the  machine  is  running — a  signal  to  replenish  the  hopper. 

The  powder  of  the  proper-sized  grain  is  taken  to  the  dusting-house, 
but  the  dust  and  small  grains  are  taken  back  to  the  mills,  to  be  worked 
over  under  the  wheels. 

As  cannon  and  musket  powder  differ  in  other  respects  besides  the 
size  of  grains,  being  made  in  the  first  place  of  different  kinds  of  charcoal 
and  of  widely  differing  densities,  it  is  not  possible  to  convert  the  small 
grains  of  the  former  into  powder  of  the  latter  class.  It  is  therefore 
necessary  to  take  all  that  passes  through  the  small-gauge  sieve  and  re- 
work it  under  the  wheels  with  fresh  materials. 

Pebble  iwwder  is  formed  froqn  dense  cake  five-eighths  of  an  inch  in 
thickness  by  breaking  it  into  cubes,  the  length  of  the  faces  being  equal 
to  the  thickness  of  the  cake.  The  machine  used  for  this  purpose  is  of  a 
special  construction.  It  is  composed  of  two  fluted  bronze  rollers,  (see 
Fig.  1,  Plate  1,)  each  6  inches  in  diameter,  placed  about  a  half  inch 
apart,  their  axes  horizontal  and  parallel.  The  teeth  formed  on  the 
roller  by  fluting  it  are  about  a  half  inch  apart.  The  rollers  revolve  in 
opposite  directions,  and  the  corresponding  teeth  of  the  two  rollers  pass 
the  plane  joining  the  axes  at  the  same  time.  A  man  feeds  the  machine, 
holding  the  cake  14  inches  wide  by  15  inches  long  in  a  vertical  position, 
entering  it  between  the  rollers,  which  break  it  into  right  prisms  14  inches 
long,  with  square  bases.  These  prisms  fall  upon  a  board,  the  surface  of 
which  is  gently  scraped  over  by  a  series  of  wooden  strips  or  scrapers, 
secured  at  their  ends  to  two  endless  belts  passing  over  two  pulleys.  (See 
Plate  1.)  Each  prism  falls  between  two  consecutive  scrapers,  and  is 
carried  sideways  along  the  board  and  deposited  on  an  endless  belt  run- 
ning just  below  the  board  and  in  a  direction  at  right  angles  to  i^.  This 
belt  conveys  it  endways  to  a  second  pair  of  toothed  rollers,  of  the  same 
size,  which  cut  it  into  cubes.  If  the  board  were  to  remain  stationary 
the  prisms  would  fall  on  top  of  each  other  before  they  could  be  swept 
away  by  the  scrapers.  To  prevent  this,  the  board  has  a  retrograde  mo- 
tion, so  that  the  prisms  shall  fall  side  by  side,  each  one  slightly  in  rear 
of  the  preceding  one.  When  the  board  has  moved  in  this  way  a  certain 
distance,  the  direction  of  its  motion  is  suddenly  changed,  and  it  moves 
along  with  the  scrapers  and  at  the  same  rate,  when,  having  gone  a  oer- 
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tain  distance,  the  motioQ  is  again  reversed.  This  reciprocating  motion 
of  the  board,  or  false  bottom,  is  effected  by  attaching  it  to  an  endless 
chain  passing  over  two  small  pulleys  14  inches  apart.  As  the  link  to 
\¥hich  the  board  is  attached  passes  over  either  of  these  palleys,  the  di- 
rection of  its  motion  is  changed,  and  with  it  that  of  the  board.  The 
rollers  are  so  adjusted  that  the  teeth  shall  enter  the  cake  about  three- 
handredths  of  an  inch,  which  is  sufficient  to  cause  it  to  break  readily 
along  the  cut  thus  made.  An  assistant  is  stationed  at  the  end  of  the 
false  bottom  to  correct  the  positions  of  the  prisms  as  they  are  swept  from 
it  to  the  band,  and  to  assure  their  being  fed  to  the  second  set  of  rollers 
in  a  direction  at  right  angles  to  their  axes.  As  there  are  always  por- 
tions of  the  pressed  cake  which  are  not  hard  and  firm  and  will  not  break 
into  cubes,  but  crumble  into  dust,  or  form  small  and  irregular-shaped 
grains,  they  must  be  separated  by  sieves  and  returned  to  the  wheel-mills 
to  be  ground  up  and  pressed  again  into  cake.  This  loss  is  about  20  per 
cent,  of  the  entire  cake  used.  One  machine  will  cut  into  grains  about 
100  barrels  of  pebble-powder  in  a  day,  making  it  the  cheapest  kind  of 
powder  that  is  made.    • 

The  angles  and  sharp  corners  of  the  cubes  are  rounded  off  by  the  pro- 
cess of  glazing,  and  this  prevents  the  formation  of  dust  in  transporta- 
tion, besides  diminishing  the  surface  of  first  ignition,  and  the  first  evo- 
lution of  gas.    Preparatory  to  glazing,  the  powder  is  first  dusted. 

The  operation  of  dusting  is  performed  in  revolving  cylindrical  reels, 
Tv^hich  are  of  two  kinds,  the  horizontal  and  the  slope  reel,  and  used  for 
different  powders.  The  horizontal  reel  consists  of  a  wooden  frame- work 
of  hoops,  supported  on  a  shaft  by  spokes,  covered  over  with  canvas  or 
wire  cloth  of  different  degrees  of  fineness,  according  to  the  size  of  the 
grains  to  be  dusted.  The  reel  is  8  feet  long  and  30  inches  in  diameter. 
The  shaft  is  iron,  covered  with  wood  ;  the  ends  are  disks  of  wooil,  and 
the  spokes  dre  bronze.  The  reel  is  driven  by  water-power,  and  makes 
about  40  revolutions  per  minute.  The  slope-reel  resembles  in  construc- 
tion the  horizontal  one  ;  is  20  inches  in  diameter,  has  no  end  pieces,  but 
is  open  at  each  extremity ;  and  the  shaft,  instead  of  being  horizontal,  is 
inclined  at  an  angle  of  5Jo.  At  the  upper  end  there  is  a  feeding-hopper, 
with  a  loose  spout  attached  to  it  for  guiding  the  powder  into  the  reel. 
Fine  wire  cloth  is  generally  used  for  covering  the  reel,  and  it  revolves 
somewhat  slower  than  the  horizontal  one,  making  about  38  revolutions 
per  minute.  By  the  time  that  the  powder  has  traveled  through  the 
reel  the  dust  has  been  entirely  removed  from  it. 

The  glazing  is  done  in  barrels  capable  of  holding  400  pounds  each, 
and  making  40  revolutions  for  pebble  and  E.  L.  G.  powder,  with  which 
about  half  ounce  of  black-lead  is  added  to  each  100  pounds.  Forty 
minutes  is  sufficient  to  give  the  required  finish  to  it. 

Fine-grained  powder  has  a  portion  of  coarse  grains  mixed  with  it,  and 
the  barrel  is  made  to  revolve  slower,  making  about  34  revolutions  per 
minute,  and  requiring  about  5.J  hours  to  complete  it.  !No  black-lead  is 
used  with  this. 

The  drying  is  conducted  in  a  house  heated  by  steam  generated  in  a 
boiler  placed  in  a  building  some  distance  from  the  drying-house.  The 
steam-pipes  are  laid  along  the  floor,  and  are  arranged  so  as  to  provide 
for  alternate  expansion  and  contraction  without  leaking,  and  that  the 
room  cannot  tfy  any  possibility  be  overheated.  The  doors  of  the  build- 
ing are  double,  and  fit  tightly,  and  ventilators  are  provided  which  can 
be  opened  and  closed  from  without  so  as  to  regulate  the  temperature  as 
may  be  desired.  A  thermometer  is  placed  in  the  building  near  to  a 
window,  which  is  closed  with  a  shutter  and  thick  pane  of  glass,  so  that 
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the  temperature  of  the  house  can  be  read  without  entering  it  for  that 
purpose. 

Wooden  racks  are  arranged  to  hqld  trays  made  of  sheet-copper  or 
wood,  with  canvas  bottoms,  for  containing  the  powder. 

The  maximum  temperature  maintained  ifl  the  building  is  ISO'^.  After 
the  powder  has  been  exposed  to  this  for  eighteen  hours  the  temperature 
is  permitted  to  cool  down,  and  after  six  hours  more  the  powder  is  re- 
moved, the  large-grained  powder  to  be  put  in  barrels  for  issue  and  the 
fine-grained  powder  to  be  first  dusted  and  then  packed  in  barrels.  For. 
pebble-powder  the  heat  is  required  to  be  raised  to  135^,  and  the  exposure 
increased  to  thirty-six  hours,  it  having  been  found  by  experience  that 
without  this  the  moisture  was  not  sufficiently  driven  oif  and  the  full 
strength  of  the  powder  was  not  obtained. 

Pellet  powder  is  the  name  applied  in  England  to  a  powder  intended 
for  heavy  guns,  ever^-  grain  of  which  is  of  the  same  sbai>e  and  size, 
that  of  a  right  cylinder  with  a  circular  base,  with  a  small  hemispher- 
ical cavity  in  one  end.  Each  grain  is  formed  by  the  compression  of  a 
given  charge  of  mealed  powder  in  a  mold  of  the  required  form.  The 
machine  devised  for  the  fabrication  of  this  powder  is  composed  of  a 
series  of  molds  of  the  exact  diameter  of  the  pellet  to  be  formed,  each 
capable  of  containing  just  sufficient  mealed  powder  for  a  single  pellet 
These  molds  are  formed  by  boring  a  series  of  holes  about  an  inch  in 
diameter  in  a  large  bronze  plate  about  l^inch  thick,  or  of  just  suffi- 
cient thickness  to  contain  the  required  charge  of  mealed  powder.  These 
molds  are  closed  on  top  by  a  series  of  steel  punches  larger  than  the 
hole,  coming  down  closely  on  the  top  of  the  plate,  which  has  been 
planed  to  a  smooth  surface,  and  on  the  bottom  by  punches  which  enter 
the  mold,  making  a  snug  fit.  These  punches  are  worked  by  hydraulic 
power.  The  molds  are  filled  by  hand  with  mealed  powder  flush  with 
the  upper  surface  of  the  mold  plate,  and  then  brought  dwectly  under 
the  top  punches.  The  lower  punches  rising  in  the  molds  compress  the 
charges  to  exactly  the  proposed  length,  when  the  top  punches  are  with- 
drawn and  the  pellets  forced  out  of  the  molds  by  the  further  upward 
motion  of  the  lower  punches. 

Owing  to  the  expense  attending  the  manufacture  and  the  difficulty  ex- 
perienced in  securing  uniform  results  in  the  density  of  the  different 
pellets  even  of  the  same  pressing,  the  fabrication  of  this  kind  of  powder 
has  been  abandoned,  and  the  so-called  pebble-powder,  which  is  made 
with  far  less  difficulty  and  at  incomparably  less  expense,  and  has  like- 
wise given  better  practical  results,  has  been  substituted  in  its  place. 

The  inspection  of  powder  is  conducted  with  a  strictness  that  would 
surprise  our  powder-makers.  An  inspection  is  made  of  the  pressed 
cake  after  each  pressing,  and  its  density  is  determined  with  the  mercury 
densimeter  before  it  is  permitted  to  pass  on  to  the  succeeding  processes. 
The  density  of  musket-powder  is  fixed  about  1.725,  and  that  of  pebble- 
powder  from  1.77  to  1.81,  and  R.  L.  G.  1.67.  The  finished  product  of 
each  day's  labor  is  inspected  and  proved.  The  size  and  shape  of  the 
grain  are  accurately  determined. 

The  proof  of  the  different  kinds  of  powder  consists  in  determining 
the  velocity  imparted  to  a  projectile  tired  from  a  gun  under  circum- 
stances as  nearly  similar  as  possible  to  those  of  actual  service.  Musket- 
powder  must  give  the  service-ball  a  certain  velocity  when  fired  from, 
the  regulation  musket;  cannon-powder  is  in  like  manner  proved  b;^ 
testing  its  strength  when  fired  in  the  12-pounder  rifled  gun ;  and  pebble- 
powder  when  fired  in  a  9  inch  or  large  gun. 

The  velocity  of  the  projectile  is  measured  by  meansof  the  Le  Bouleng6 
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ehroDOgraph.  The  first  target  is  placed  45  feet  from  the  gun,  and  the 
second  120  feet  from  the  first.  The  pressure  on  the  bore  of  the  gun  ia 
determined  by  the  crashing  apparatus^  a  modification  of  Bodman's 
pressare-piston. 

Great  care  is  taken,  by  the  enforcement  of  strict  precautions  and  reg- 
ulations having  for  their  object  the  prevention  of  accidents,  against  the 
spread  of  dangerous  results  in  case  of  explosions. 

The  floors  of  all  buildings  into  which  gunpowder  is  brought  are  cov- 
ered over  with  leather  fastened  down  with  copper  nails ;  and  all  parts 
of  iron,  either  in  the  machines  or  in  the  buildings,  boats,  or  carts,  where 
they  might  come  in  contact  with  powder,  are  covered  with  leather  or  sheet- 
lead. 

!Notwithstinding  all  of  these  and  other  similar  precautions,  accidents 
liave  not  been  entirely  prevented.  In  the  course  of  the  last  thirty  years 
two  serious  explosions  have  taken  place,  in  one  of  which  seven  persons 
were  killed,  in  the  other  five. 

The  maximnm  annual  product  of  these  mills  is  2,758,000  pounds  of 
cannon-powder,  or  1,369,000  pounds  of  musket-powder. 

The  cost  of  manufacturing  pebble-powder  is  11  cents  par  pound,  and 
musket- powder  and  R.  L.  G.  16  cents.  This  does  not  included  the  inter- 
est on  the  investment  in  the  grounds,  buildings,  mac^hiuery,  &;c. 

This  factory  is  under  the  charge  of  a  colonel,  assisted  by  a  captain. 
The  employes  are  all  citizens,  and  number  150,  with  a  master  workman, 
a  master  refiner,  and  a  foreman  of  machinery. 

RUSSIA. 

In  Russia  all  powder  used  in  the  military  and  naval  services,  as 
well  as  most  of  that  for  sporting  and  mining,  is  made  under  the  direc- 
tion of  the  government  at  its  own  factories. 

Of  private  mills  there  are  only  a  few  small  ones  in  Finland,  where  pow- 
der for  sporting  and  mining  purposes  is  made. 

The  government  mills  are  three  in  number,  and  are  situated  in  differ- 
ent parts  of  the  empire : 

Ist.  The  Ohktenskoi  mills,  near  St.  Petersburg. 

2d.  The  Michael-Schosta,  in  Little  Russia,  in  the  saltpeter  district. 

3d.  That  in  the  Kazan. 

Of  these  the  second  is  the  most  extensive ;  the  first  is  provided  with 
the  newest  machinery  and  most  improved  appliances,  and  was  the  only 
one  visited. 

The  Ohktenskoi  mills  are  situated  on  the  Ohkta  River,  (Plate  II,)  about 
six  miles  from  St.  Petersburg.  They  occupy  about  1 J  square  miles  of 
land,  230  acres  of  which,  where  the  dangerous  operations  are  performed, 
being  inclosed  by  a  high  picket-fence  on  three  sides,  and  the  river  on 
the  fourth.  The' river  furnishes  the  greater  part  of  the  power  required 
for  running  the  mills,  but  their  number  has  been  from  time  to  time 
increased  until  the  capacity  of  the  stream  has  been  exceeded,  and  now 
horses  have  to  be  employed  in  addition  to  the  water-power.  It  is  pro- 
"posed  at  no  distant  day  to  substitute  steam  in  thQ  place  of  horses  where 
the  latter  are  now  used. 

The  buildings  are  substantially  constracted  of  brick  on  three  sides, 
the  fourth  being  of  wood,  so  as  to  yield  readily  to  any  explosive  force 
from  within.  The  side  selected  for  this  purpose  is  that  which  is  in  the 
opposite  direction  from  those  buildings  nearest  to  it.  The  buildings 
most  recently  erected,  besides  being  built  more  soli^lly,  are  surrounded 
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on  tbree  sides  by  an  embankineDt  of  earth  15  feet  bigb,  40  feet  broad 
at  the  base,  and  12  feet  at  the  top. 

It  has  been  found  by  experience  that  the  vibrations  resalting  from  an 
explosion  are  broken  most  effectually,  and  contiguous  buildings  are 
injured  less  when  a  body  of  water  is  interposed  between  them  and  the 
place  of  the  explosion.  For  this  reason  a  canal  or  pond  of  water  is 
dug  between  the  mills  most  liable  to  be  exploded  and  the  houses  nearest 
to  them. 

The  grounds  vary  considerably  in  level,  and  the  communication  be- 
tween the  different  mills  is  principally  by  means  of  wheelbarrows,  very 
little  by  boat,  and  none  by  railway-trucks.  The  motive-power  furnished 
by  the  river  is  well  applied.  Just  below  the  dam  two  large  iron  tubes 
200  yards  long  and  4  feet  in  diameter,  resting  upon  iron  rollers  raised 
on  brick  piers  6  feet  above  the  surface  of  the  ground,  conduct  each  a 
stream  of  water  to  a  series  of  eight  water-wheels  placed  between  a 
double  row  of  wheel-mills,  so  that  each  water-wheel  communicates 
motion  to  two  mills.  Some  of  these  water-wheels  are  overshot,  of 
12  horse-power,  and  made  of  wood ;  but  those  most  recently  put  in  are 
of  iron  and  of  a  peculiar  construction.  The  water  enters  through  a 
vertical  pipe  into  the  interior  of  the  wheel  to  within  about  2  feet  of  the 
bottom,  and  is  then  discharged  from  the  curved  surfaces  which  form 
the  exterior.    It  is  said  to  have  a  co-efficient  of  .8. 

The  rollers  under  the  iron  pipe  are  for  the  purpose  of  enabling  it  to 
accommodate  itself  readily  to  the  changes  in  its  length  caused  by  the 
expansion  and  contraction  due  to  the  variations  of  temperature  to  which 
it  is  exposed ;  and  this  is  considerable,  between  three  and  four  inches. 

Power  for  the  line  of  mills  B  B  is  furnished  by  three  turbine  wheels 
placed  at  C.  The  head  of  water  is  12  feet,  and  the  three  wheels,  furnish- 
ing an  aggregate  of  1,000  horse-power,  can  be  run  separately,  or  all  may 
be  made  to  act  in  conjunction  on  the  same  shaft.  This  power  is  trans- 
mitted to  the  different  buildings  by  means  of  wire  rope  running  over 
large  pulleys  of  bronze,  the  most  distant  building  to  which  the  power  is 
communicated  being  about  one  mile  from  the  source. 

The  proportions  of  the  materials  used  in  the  manufacture  of  gun- 
powder in  Kussia  are  the  same  as  those  used  in  this  country  and  England. 

The  saltpeter  is  obtained  partly  from  Little  Russia,  where  it  occurs  as 
a  natural  efflorescence  on  the  ground,  and  may  be  much  hastened  by 
scraping  the  surface;  and  partly  from  the  banks  of  the  Volga,  where 
there  are  found  vast  mounds,  manure-heaps,  which  are  now  so  many 
mines  of  saltpeter.  So  far  from  Russia  being  dependent  upon  any 
other  country  for  this  all-important  material  in  times  of  war,  she  has 
within  her  own  territory  a  larger  supply  than  is  necessary  for  her  own 
wants,  and  is  able  to  export  some  to  Austria. 

Supplies  required  for  the  manufacture  of  gunpowder  are  furnished  at 
the  mills  by  contractors,  already  refined  and  ready  for  immediate  use. 
The  sulphur  is  obtained  from  Sicily  in  the  state  of  roll-sulphur,  which 
is  further  purified  by  distillation  in  the  usual  way.  The  charcoal  was 
formerly  made  from  the  alder,  but  it  is  now  made  from  a  variety  of  the 
birch.  Young  trees  as  large  as  5  or  6  inches  in  diameter  are  used.  It 
is  prepared  in  the  usual  way  by  distillation  in  iron  cylinders  in  charges 
of  144  pounds.  Fuel  being  abundant,  no  effort  has  been  made  to  econ- 
omize it  by  consuming  the  gaseous  products  of  the  distillatiou  of  the 
wood,  as  is  done  in  England  and  Prussia. 

The  charcoal  and  sulphur  are  pulverized  together  in  a  metal  barrel 
3^  feet  long  and  the  same  in  diameter.  Three  parts  of  charcoal  and  two 
parta  of  sulphur  are  put  into  the  barrel  with  bronze  balls  |  inch  in  di- 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         447 

ameter.  The  barrels  are  set  in  motion  by  horse-power,  and  made  to 
revolve  until  the  materials  are  reduced  to  a  fine  powder  and  thoroughly 
mixed  together.  The  balls  are  separated  from  the  mixture  by  means 
of  a  coarse  sieve  through  which  it  is  made  to  pass.  One  part  of  this 
composition  is  added  to  three  parts  of  saltpeter,  and  the  whole  is  thor- 
oughly mixed  together  by  hand  on  a  table  with  raised  sides  and  covered 
with  a  cotton  cloth  having  holes  in  it  to  admit  the  arms  of  the  workman. 
A  little  water  is  first  added.  This  composition  is  next  put,  in  charges 
of  120  pounds,  under  the  wheels  to  be  ground  for  four  hours.  The 
wheel-mills  are  of  different  construction,  depending  on  the  date  at  which 
they  were  put  in.  Those  first  used  are  of  bronze,  with  bronze  beds, 
about  4^  feet  in  diameter,  and  weigh  about  3^  tons  each.  Those  more 
recently  put  in  are  of  iron,  with  iron  beds  about  7  feet  in  diameter,  and 
weighing  4^  tons  each.  Some  pairs  of  wheels  revolve  aroand  an  axis 
equidistant  from  the  two  wheels^  in  other  mills  the  two  wheels  travel 
over  tracks  of  unequal  length. 

The  results  of  a  long  experience  show  that  there  is  no  advantage  to 
be  had  in  making  the  wheels  or  bed  of  bronze;  that  such  mills  are  no 
more  exempt  from  explosions  than  the  cast-iron  mills,  and  in  conse- 
quence the  use  of  the  costly  material  in  future  constructions  is  relin- 
quished. 

The  particular  arrangement  and  disposition  of  the  buildings  for  the 
incorporating  mills  adopted  at  this  establishment,  by  which  they  are 
placed  in  double  parallel  rows,  with  a  water-wheel  between  each  pair, 
the  buildings  being  brought  so  close  together,  is  most  convenient  and 
economical  in  supplying  power  to  the  different  mills,  but  is  highly 
objectionable  in  tending  to  render  the  explosions  more  destructive  by 
increasing  the  chances  of  the  explosion  of  one  mill  communicating  to 
others. 

In  1864  a  most  disastrous  explosion  took  place  by  which  some  twenty 
buildings  were  destroyed  and  several  lives  lost. 

The  automatic  apparatus  for  drowning  the  contents  of  the  neighbor- 
ing mills  in  case  of  an  explosion  in  any  one,  used  to  advantage  at 
Waltham  Abbey,  has  not  been  introduced  here,  though  it  would  seem 
to  be  admirably  well  adapted  for  the  crowded  manner  in  which  these 
buildings  are  grouped  together,  and  buildings  in  which  explosions  occur 
most  frequently  of  all  others. 

The  powder,  as  it  leaves  the  incorporating  mills,  or  mill-cake,  as  it  is 
termed,  is  broken  into  pieces  by  hand  with  wooden  mallets  and  is  passed 
to  the  press-house  to  be  formed  into  cake.  This  is  done  by  two  different 
kinds  of  presses,  the  hydraulic  and  the  Prussian  press. 

The  density  of  the  Russian  powder,  like  that  of  the  Prussian,  is  very 
low,  cannon-powder  being  .940,  and  musket  from  .920'to  .935. 

The  granulation  of  the  powder  is  also  performed  in  machines  of  quite 
different  construction.  One  is  the  same  as  that  used  in  Germany;  the 
other  consists  of  a  long  bed  in  which  are  arranged  several  series  of  sieves, 
each  series  consisting  of  four  sieves,  which  are  placed  one  over  the  other, 
the  coarsest  at  the  top.  To  this  bed  containing  the  sieves  a  quick  hori- 
zontal reciprocating  motion  is  communicated  by  machinery.  The  press- 
cake  is  placed  in  the  upper  sieve,  and  with  it  hardened  lead  balls  about 
one  inch  in  diameter.  The  balls  impinging  against  the  cake,  breaks  it 
into  pieces,  the  operation  being  continued  until  the  pieces  have  been 
reduced  in  size  so  that  they  will  pass  through  the  meshes  into  the  sieve 
beneath.  The  smaller  pieces  pass  through  the  sieves  until  they  have 
been  assorted  according  to  sizes  of  the  meshes,  the  dust  falling  into  a 
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troagh  under  the  sieves.  The  contents  of  the  sieves  are  put  away  arranged 
according  to  the  size  of  the  grain,  and  the  dost  found  in  the  trough  is 
taken  back  to  be  worked  over. 

The  glazing  is  done  in  the  usual  way  by  the  friction  of  the  grains 
against  each  other  in  revolving  barrels.  It  is  next  dusted,  and  the 
grains  again  assorted. 

The  drying-houses  are  placed  on  either  side  of  the  boiler  and  engine- 
house,  aibout  150  feet  ftom  it. 

Steam  is  conducted  by  means  of  pipes  from  the  boiler  to  the  nearest 
end  of  the  drying-house,  where  there  is  constructed  an  air-chamber  heat^ 
by  numerous  small  pipes,  through  which  the  steam  is  constantly  circu- 
lating. 

A  current  of  air  is  forced,  by  means  of  a  fan-blower,  through  this  air- 
chamber,  where  its  temperature  is  raised  to  about  125^  into  the  drying- 
house  where  the  powder  is  to  be  dried. 

The  powder  is  contained  in  shallow  wooden  trays  with  cotton-cloth 
bottoms,  and  the  air  from  the  air-chamber  is  first  forced  through  them. 
The  room  is  filled  with  wooden  racks  holding  tiers  of  shallow  trays  with 
powder  spread  out  on  them.  After  the  powder  has  been  exposed  to  the 
greatest  heat  for  four  hours,  it  is  transferred  to  other  parts  of  the  room 
where  the  heat  is  less,  varying,  according  to  position,  down  to  88o. 

The  operation  of  dusting  is  dififerent  from  that  generally  seen  in  other 
mills,  though  it  is  believed  that  its  novelty  is  its  only  claim  entitling  it 
to  notice.  The  machine  consists  of  a  horizontal  wooden  frame,  with 
vertical  guides  to  direct  its  motion  up  and  down.  On  the  under  side 
of  this  frame  there  are  pins  driven  in,  from  each  of  which  is  suspended 
by  its  close<l  end  a  long  narrow  bag  of  coarse  linen  cloth,  something  like 
a  shirt-i^leeve.  The  lower  and  open  end  of  the  bag  is  drawn  aside  from 
its  vertical  position,  distended,  and  made  fast  to  a  wooden  partition 
close  by.  Holes  of  the  size  of  the  mouth  of  the  bag  are  cut  into  this 
partition  where  the  bags  are  fastened  to  it,  and  are  closed  by  snugly- 
fitting  trap-doors  which  are  secured  from  the  outside.  The  powder  is 
introduced  into  the  bags  through  these  boles  until  they  are  less  than 
half  full,  and  the  holes  closed ;  a  vertical  reciprocating  motion  is  com- 
municated by  machinery  to  the  horizontal  frame,  from  which  the  bags 
are  suspended,  extending  the  bag  each  time  its  full  length,  bringing  the 
closed  end  first  above  and  then  below  the  fixed  end,  and  causing  the 
powder  to  traverse  back  and  forth  from  one  end  to  the  other  and  by  its 
gentle  motion  to  sift  the  dust  through  the  cloth,  when  it  falls  to  the 
floor  beneath. 

Prismatic  powder  is  made  by  compressing  a  given  charge  of  soft  grain- 
powder,  which  contains  from  5  to  6  per  cent,  of  moisture,  in  a  strong 
mold  of  the  required  size.  The  holes  in  the  prism  are  formed  at  the 
same  time  the  prism  is  made  by  means  of  small  tapered  spindles,  which 
pass  through  the  powder  and  the  compressiug-puuches.  The  only 
machine  that  has  been  devised  for  the  manufacture  of  this  powder  is 
that  designed  by  Professor  Vichnegradski,  and  made  in  Kussia,  and 
since  copied  in  Prussia  and  Holland. 

The  idea  of  using  powder  compressed  into  a  solid  cake  with  parallel 
holes  running  through  it  forming  surfaces  of  combustion  which  shall  be 
continually  increasing  as  the  combustion  continues,  was  borrowed,  as 
the  Eussians  themselves  frankly  admit,  from  some  experiments  made 
first  by  Captain  Kodman  at  Fort  Monroe  in  1861,  and  witnessed  by  a  dis- 
tinguished artillery  officer  of  the  Eussian  army.  The  idea  was  carried 
out  successfully  in  a  practical  form  first  by  the  invention  and  operation 
of  this  machine,  which  is  essentially  a  strong  vertical  punch,  carrying 
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six  puQches,  and  forming  six  prisms  or  grains  of  powder  at  each  revolu- 
tion of  the  shaft  or  descent  of  the  punches.  It  is  widely  different  in 
its  general  design  and  working  from  the  machine  made  in  England  for 
pressing  the  grains  of  pellet-powder,  as  well  as  more  successful  and 
economical. 

(Plate  III.)  The  Enssian  machine  consists  essentially  of  a  stiff  cast- 
iron  frame  A,  about  5^  feet  high,  which  forms  a  support  for  a  strong 
shaft,  B,  and  mold-bed  C,  and  serves  also,  by  means  of  two  slots  D  D, 
as  guides  to  direct  the  vertical  motion  of  the  two  cross-heads  E  F,  each 
holding  six  hexagonal  punches.  TheaiB  cross-heads  have  a  reciprocating 
motion  communicated  by  the  shaft  B  through  the  wheels  H  K,  and  ec- 
centrics L  and  levers  N.  A  hopper,  O,  holds  a  supply  of  grain-powder, 
and  the  charger-plate  is  bored  with  six  holes,  each  of  which  contains 
just  enough  powder  to  make  one  grain  or  prism.  This  charger-plate  is 
moved  back  and  forth  by  means  of  the  lever  P,  operated  by  the  cam  Q,  on 
the.  shaft  B.  The  weight  S  serves  to  keep  the  lever  T  in  contact  with 
the  cam  Q.  The  cross-bar  E  is  fixed  at  each  end  to  the  frame,  and  holds 
fixedly  six  sets  of  steel  spindles,  each  set  being  composed  of  seven 
spindles  slightly  tapered  towards  the  upper  ends,  and  finally  brought  to 
a  point  The  punches  1 1  are  made  fast  to  their  respective  cross-heads, 
and  are  drilled  each  with  seven  holes  corresponding  in  size  and  position 
with  the  spindles  which  enter  them.  The  spindles  pass  entirely  through 
the  lower  punches,  and  project  into  the  upper  ones.  The  mold-bed  G 
is  firmly  secured  to  the  frame  at  each  end,  and  is  mortised  to  receive  a 
bronze  mold  having  seven  vertical  holes  in  it,  hexagonal  in  cross-sec- 
tion, of  the  size  of  the  prism  to  be  formed.  The  cross-beads  E  F,  with 
their  punches,  are  worked  by  the  same  shaft  B ;  the  upper  one  has  the 
longer  arm  of  lever,  so  that  it  shall  travel  further  and  follow  about  60^ 
after  the  other. 

The  gearing  and  those  parts  of  the  machine  which  come  in  contact 
with  the  powder  are  made  of  bronze,  except  the  spindles  which  form 
the  holes  in  the  prisms ;  these,  as  before  stated,  are  made  of  steel  for 
greater  strength. 

Twelve  of  these  machines  are  placed  in  the  same  building,  in  two 
rows  of  six  each  quite  close  together.  A  shaft,  X,  is  run  along  the  line  ' 
of  machines,  near  the  floor,  and  motion  is  communicated  to  it  by  a 
water-wheel,  the  power  being  transmitted  by  wire  ropes.  The  shaft  X 
has  two  strong  gears  for  each  machine,  and  the  wheels  are  speeded  to 
make  three  revolutions  per  minute.  The  hopper  O  is  filled  with  cannon- 
lK>wder  as  it  comes  from  the  coming-mills,  containing  6  per  cent,  of 
water,  and  of  a  specific  gravity  less  than  water. 

The  use  of  grain-powder  is  indispensable,  as  the  meal-powder  could 
not  be  measured  out  in  sufficiently  uniform  charges  to  produce  an  even 
density,  and  the  grains  must  be  soft  and  contain  considerable  moisture 
to  insure  the  entire  obliteration  of  the  granular  structure  of  the  pressed 
prism. 

The  holes  in  the  charger-plate  fill  at  once  with  powder  and  the  plate 
is  moved  forward  by  the  action  of  the  cam  Q,  the  lower  edge  of  the 
hopper  scraping  off  all  powder  from  the  top  of  the  plate,  and  measuring 
out  a  given  measure  of  charge  each  time,  until  the  holes  come  over  the 
molds,  when  the  charges  drop  into  them,  the  lower  end  being  closed 
by  the  lower  set  of  punches. 

The  further  motion  of  the  shaft  brings  the  charging  plate  back  into 
the  hopper,  when  the  charger-holes  at  once  fill  up,  and  both  sets  of 
punches  descend,  the  upper  one  the  more  rapidly.  Presently  the  lower 
cross-head  reaches  its  dead  point,  and  for  an  instant  remains  stationary^ 
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while  the  upper  punches,  cootinuiug  to  descend,  press  the  charges  from 
above ;  the  upper  cross-head  now  reaches  its  dead  point,  and  the  lower 
punches  rising  press  the  charges  from  the  under  side,  and  then  raise 
the  prisms  clear  from  the  spindles  until  the  top  surface  of  the  lower 
set  of  punches  have  reached  their  highest  point  and  are  flash  with 
the  top  of  the  mold-bar:  just  at  this  time  the  advancing  charging  plate 
pushes  the  prisms  gently  from  off  the  punches  on  to  an  inclined  plane, 
from  which  they  slide  into  a  box  placed  to  receive  them ;  the  lower 
punches  commence  to  descend  and  make  room  in  the  molds  for  the 
next  set  of  charges,  which  are  pressed  in  the  same  manner. 

A  boy  is  placed  at  each  machine  with  a  cloth  to  keep  clean  from  the 
dust  of  powder  those  parts  of  the  machine  where  it  is  liable  to  collect. 

The  prisms  are  next  taken  to  the  drying-house,  where  they  are  kept 
for  a  month  ;  or,  when  the  weather  is  good,  they  are  dried  in  the  open 
air,  that  is,  in  a  building  provided  with  numerous  doors  and  windows 
which  are  kept  open,  but  without  the  aid  of  artificial  heat.  Here  they 
will  dry  in  the  course  of  five  weeks. 

Thickness  of  prisms 1  inch. 

Length  between  two  parallel  sides 1. 336  inches. 

Number  of  holes  in  each 7 

Diameter  of  holefi 15  inch. 

Distance  between  centers  of  holes 4  inch. 

Weight  of  prism  when  dry COO  grains. 

Pressure  on  prisms 2, 100  pounds  per  square  inch. 

Density  of  prisms  varies  from  1.65  to  1.75,  according  to  the  gun  in 
which  it  is  to  be  used ;  the  latter  density  is  for  the  11-iuch  gun. 

Cost  per  pound 23  cents. 

Prismatic  powder  is  not  glazed ;  it  is  said  to  resist  the  action  of 

moisture  better  than  ordinary  powder.    It  is  packed  in  boxes  lined  with 

paper,  the  prisms  laid  on  their  bases^  close  together,  so  they  cannot 

move,  and  covered  with  felt.    This  kind  of  powder  is  not  made  at  either 

^   of  the  other  mills. 

In  filling  cartridges  with  prismatic  powder,  pains  is  taken  to  pack  the 
prisms  in  the  bag  laid  on  their  bases,  fitting  as  closely  as  they  can  be 
packed,  the  holes  in  the  prisms  corresponding  with  those  above  and 
below,  and  forming  air-passages  for  the  communication  of  the  fiame 
through  the  whole  length  of  the  cartridge.  The  cartridge-bag  is  tied 
closely  over  the  powder,  fitting  it  snugly,  and  keeping  the  prisms  in 
their  places. 

Prismatic  powder  is  used  exclusively  for  all  guns  of  a  caliber  of  8 
inches  and  over.  For  6inch  guns  it  is  sometimes  used,  but  not  inva- 
riably, ordinary  cannon-powder  being  also  occasionally  used,  though  less 
frequently  than  prismatic.  Ordinary  cannon-powder  is  used  for  all  field- 
guns  and  those  of  less  caliber  than  6  inches. 

All  powder  is  proved  by  firing  service-charges  and  determining  the 
initial  velocity  of  the  ball.  Ordinary  cannon-powder  is  proved  in  a  4- 
pounder  gun,  the  prismatic  in  an  8-inch  gun.  The  pressure  exerted  on 
the  bore  of  the  gun  by  the  prismatic  powder  is  also  determined. 

Martin  de  Brettes  and  Le  Bouleng^  chronographs  and  the  Navez- 
Leurs  pendulum  are  used  for  determining  velocities,  and  Rodman's 
pressure-gauge  for  the  pressures. 

The  density  of  powder  is  determined  by  the  mercury-densimeter. 

The  Ohktenskoi  mills  are  under  the  direction  of  a  major-general  of 
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artillery,  assisted  by  a  coloDel  and  foar  janior  officers.  The  different 
practical  operations  are  ander  the  personal  sapervision  of  persons  edu- 
cated for  the  parpose  at  the  school  of  technology. 

An  artillery  force  of  1,000  men  is  stationed  at  the  mills,  and  serve  as 
guards,  bat  the  employes  are  now  all  civilians,  where  formerly  they  were 
all  soldiers. 

In  the  latitnde  of  St.  Petersburg  the  cold  weather,  during  which  it  is 
not  possible  to  work  without  artificial  heat,  lasts  for  so  long  a  time  that 
there  is  about  one-half  of  the  year  that  the  mills  have  to  remain  idle. 

It  is  only  from  the  middle  of  April  to  the  end  of  September  that  the 
mills  can  be  run.  The  long  days  of  summer  in  that  latitude  render  it 
practicable,  however,  and  advantage  is  taken  of  it,  to  employ  two  gangs 
of  workmen,  and  by  this  means  the  annual  product  of  the  mills  is 
greatly  increased. 

During  the  winter  the  officers  are  occupied  in  making  experiments. 

The  annual  product  of  these  mills,  including  powders  of  all  descrip- 
tions, is  about  four  millions  and  a  half  pounds,  if  worked  to  their 
highest  capacity. 

Wiener  powd^. 

Colonel  Wiener,  of  the  Russian  artillery,  caused  to  be  patented  in  this 
country,  early  in  1874,  a  new  process  of  making  gunpowder,  which  it  is 
claimed  is  superior  to  that  made  in  the  ordinary  way,  whilst  the  process 
itself  is  much  simpler,  safer,  more  expeditious,  and  cheaper.  The  pecu- 
liarity of  the  process  consists  in  its  entire  exclusion  of  water,  and  the 
substitution  of  heat,  in  forming  the  press-cake. 

The  materials  are  pulverized  and  incorporated  in  barrels  with  bronze 
balls,  and  thence  transferred  to  the  press  for  forming  the  cake,  the  press 
being  so  arranged  that  the  composition  may  be  brought  in  the  operation 
to  a  temperature  of  240^  F.,  the  melting  point  of  sulphur.  The  cake 
thus  obtained  is  broken  into  grains  in  the  usual  way.  The  powder  made 
by  this  process  is  almost  entirely  free  from  dust ;  it  absorbs  not  more 
than  one-half  as  much  moisture  from  like  exposures ;  its  force  is  greater, 
and  its  action  more  uniform.  The  saving  that  will  be  effected  will  be, 
as  is  readily  seen,  considerable — estimated  to  be  about  40  per  cent. — 
when  it  is  borne  in  mind  that  the  operation  of  incorporating  the  mate- 
rials under  the  wheels,  a  slow  and  expensive  one,  and  that  of  drying 
the  powder,  are  entirely  done  away  with. 

As  it  is  well  known  that  the  variable  quantity  of  water  used  in  the 
fabrication  of  gunpowder  is  the  cause  ot  variations  in  the  strength  of 
the  product,  and  that  gunpowder  made  of  charcoal  which  has  been  per- 
mitted before  being  used  to  absorb  moisture,  is  unfit  for  such  purpose, 
it  would  seem  to  be  in  accordance  with  reason  to  expect  that  a  powder 
made  by  a  process  which  eliminates  these  causes  of  variation  would  be 
both  stronger  and  more  uniform  than  that  made  by  tjie  old  way.  The 
claim  put  forward  by  Colonel  Wiener,  that  his  powder  is  much  stronger 
than  ordinary  gunpowder,  appears  to  be  borne  out  by  the  report  of 
Colonel  Struve,  the  engineer  in  cbarge  of  the  construction  of  the  per- 
manent Liteiny  bridge  across  the  Neva  at  St.  Petersburg.  He  states 
that  in  driving  piles  by  means  of  a  gunpowder  pile-driver  of  Shaw's  plan, 
the  gunpowder  charges  prepared  from  Colonel  Wiener's  powder  gave 
favorable  results  as  compared  with  the  government  powder  made  of  the 
same  materials,  being  almost  twice  as  effective.  It  has  been  stated  that 
the  Russian  government  is  going  to  change  the  machinery  of  its  mills, 
to  adapt  them  to  the  making  of  powder  on  this  system. 

Note. — Samples  of  powder  made  by  Colonel  Wiener's  process  were 
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sent  by  Russia  to  tbe  Centennial  Exhibition  at  Philadelphia,  and  had  a 
place  assigned  to  it  in  the  highly  interesting  Russian  exhibit. 

GERMANY. 

Gunpowder  for  the  military  service  is  made  part  at  the  royal  powder- 
mills  of  Spaudau  and  Neisse,  and  part  by  private  manufacturers  in  dif- 
ferent parts  of  the  empire,  the  standard  of  qualit3^  being  regulated  by 
the  former. 

The  powder-works  at  Spandaa  were  the  only  ones  visited.    They  are 
of  very  ancient  date,  a  pounding-mill  having  been  established  here  as 
early  as  the  year  1344.    They  are  situated  on  low  ground  on  the  banks 
of  the  Spree,  in  the  midst  of  a  wood  only  a  short  distance  from  the  arse- 
nal on  the  opposite  side  of  the  river.    The  buildings,  mainly  of  wood, 
are  placed  at  considerable  distance3from  each  other,  and  the  roads  lead- 
ing from  one  to  another  are  covered  with  tan-bark  to  avoid  the  introduc- 
tion of  sand  or  gravel  into  the  buildings,  carried  on  the  feet  of  the  work- 
men.   Water-power  is  the  motor  used  to  drive  the  machinery,  with  the 
exception  of  one  steam-engine  which  drives  the  fan  for  forcing  hot  air 
into  the  drying-house  some  distance  oft',  the  boiler  furnishing  the  means 
of  heating  the  air.  . 

Few  changes  have  been  made  in  the  manner  of  making  powder  within 
the  last  fifty  years  or  more.  The  method  of  incorporating  the  mate- 
rials known  as  the  "  revolutionary  process,"  from  its  having  been 
adopted  during  the  war  of  the  French  Revolution,  though  given  op  by 
every  other  nation,  has  been  adhered  to  with  only  slight  modifications. 
By  this  method  the  materials  are  pulverized  and  incorporated  by  being 
rolled  in  barrels  turning  on  horizontal  axes,  and  containing  besides  a 
quantity  of  bronze  balls  of  small  size.  The  composition  is  pressed  into 
cake  by  means  of  two  rollers  between  which  it  is  made  to  pass,  being 
first  evenly  distributed  on  an  endless  band  of  coarse  linen.  The  upper 
roller  is  of  bronze,  and  its  pressure  on  the  lower  roller  is  increased  and 
regulated  by  a  weighted  lever.  The  woods  used  for  making  the  char- 
coal are  the  berry-bearing  alder  and  willow,  which  are  cut  into  lengths 
of  about  a  foot,  from  branches  about  an  inch  in  diameter.  The  distilla- 
tion is  conducted  in  cylindrical  iron  retorts  into  which  the  wood  is 
closely  paoked  and  then  sealed.  The  retorts  are  provided  with  small 
wheels  for  the  convenience  of  running  them  in  and  out  of  the  furnaces. 

The  fire  is  made  in  a  grate  beneath,  and  is  in  part  sustained  by  burn- 
ing the  gases  formed  in  carbonization,  being  conducted  to  the  fireplace 
by  means  of  iron  pipes.  The  acid  and  tar  are  carried  off  in  pipes  to  a 
reservoir  prepared  to  receive  them  and  are  sold.  Black  coal  is  made 
for  cannon-powder,  and  brown  coal  for  powder  to  be  used  in  the  new 
model  musket.  From  three  to  four  hours  are  required  to  complete  the 
carbonization.  Tbe  saltpeter  is  obtained  chiefly  from  the  East  Indies  in 
the  rough  state,  and  is  refined  in  the  usual  way  at  the  works.  The  char- 
coal is  pulverized  alone  in  turning-barrels  with  bronze  balls.  The  sulphur 
is  pulverized  in  the  same  way,  mixed  with  about  an  equal  weight  of  sal^ 
peter.  The  saltpeter  prevents  the  sulphur  from  sticking,  forming  balls, 
and  serves  to  facilitate  the  pulverization.  The  barrels  are  made  of  wood. 
The  ingredients  being  pulverized  are  weighed  out  in  the  proportion  ot 
76,  16,  10,  and  put  in  wooden  barrels  lined  with  sole-leather.  With 
every  220  pounds  of  materials  300  pounds  of  bronze  balls  are  added,  and 
rolled  from  two  to  three  hours,  the  barrels  making  from  8  to  10  revolu- 
tions per  minute. 

The  composition  is  next  taken  in  lots  of  55  poands  to  the  moistening 
table,  which  is  7  feet  long  by  3^  feet  wide.    Over  it  is  suspended  from 
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the  ceiling  a  gradaated  glass  vessel  filled  with  water,  with  a  rose  for 
sprinkling  attached  to  the  bottom.  Ten  per  cent,  of  water  is  mixed  with 
the  composition  preparatory  to  forming  it  into  cake.  This  is  done  by 
the  roller-press.  It  consists  of  an  upright  wooden  frame^  with  bearings 
for  four  iron  axles  in  the  same  vertical  plane,  that  for  the  top  axle  being 
free  to  rise  or  fall,  the  others  stationary ;  four  rollers,  the  top  one  of 
bronze,  23  inches  in  diameter,  weighing  2,425  pounds,  the  next  of  metal, 
7^  inches,  and  the  last  of  wood,  2^  inches  in  diameter ;  a  table  secured 
to  the  front  of  the  frame,  holding  a  feed-hopper  and  small  wooden  roller, 
with  a  screw  giving  a  horizontal  motion  to  and  from  the  frame  for  the 
purpose  of  tightening  the  belt  which  passes  over  it ;  a  similar  roller  on 
the  opposite  side  of  the  frame,  and  just  under  it  two  wooden  boxes  to 
receive  the  pressed  cake  and  dust  as  it  falls  from  the  belt :  an  endless 
canvas  belt,  20  inches  wide,  which  passes  between  the  two  large  rollers 
and  around  the  three  small  wooden  ones.  The  feed-hopper  is  larger  at 
the  base  than  on  top.  The  endless  belt  passes  through  it  close  to  the 
bottom,  the  side  next  to  the  frame  slides  up  and  down  and  graduates 
the  thickness  of  the  composition  on  the  belt. 

Motion  is  imparted  from  the  shaft  of  a  water-wheel  to  that  of  the 
smallest  metal  roller,  which  communicates  it  by  friction  to  the  paper 
roller  in  contact  with  it  above  and  to  the  wooden  roller  below ;  the  belt 
moves  in  the  direction  of  the  large  roller  from  the  feed-hopper.  The 
composition  is  placed  in  the  feed-hopper,  and,  falling  on  the  belt,  is  car- 
ried in  a  layer  of  uniform  thickness  between  the  two  rollers,  the  weight 
of  the  top  one  pressing  the  composition  into  a  cake  as  it  passes.  A  pro- 
vision is  made,  by  means  of  a  lever  and  weights,  by  which  the  pressure 
of  the  roller  is  increased  to  6,000  pounds.  The  pressed  cake  falls  into 
a  box  from  the  belt  where  it  changes  its  direction,  and  the  operation 
continues  as  long  as  there  is  any  composition  in  the  feed- hopper.  The 
large  roller  makes  a  revolution  in  about  12  minutes.  The  specific  grav- 
ity of  the  cake,  the  pressure  of  the  roller  being  the  same,  will  be  greater 
as  the  roller  moves  at  a  slower  rate  of  speed. 

The  pressed  cake  is  next  broken  into  pieces  with  wooden  mallets  and 
put  into  the  granulating  machine.  This  consists  of  a  horizontal  frame  sus- 
pended from  the  ceiling  by  means  of  cords ;  to  this  frame  is  fastened  from 
12  to  14  circular  wooden  boxes,  each  having  several  horizontal  partitions, 
one  over  the  other ;  the  top  one  is  made  of  hard  wood  or  brass,  per- 
forated with  holes  .35  inch  in  diameter ;  the  next  is  a  wire  sieve,  the 
third  a  hair  sieve,  and  the  bottom  of  the  box  is  board.  The  powder  is 
placed  above  the  frame  in  hoppers  which  communicate  with  the  several 
boxes  by  means  of  canvas  tubes.  A  disk  of  hard  wood  is  placed  in 
the  first  compartment.  A  horizontal  circular  motion  is  communicated 
to  the  frame  and  boxes  by  means  of  a  double  crank  on  a  vertical  shaft ; 
and  the  disk  of  wood,  moving  back  and  forth,  breaks  up  the  powder- 
cake  into  small  grains  and  forces  them  into  the  compartment  belo%;  the 
first  sieve  retains  the  larger  grains,  which  constitute  cannon  powder, 
and  are  about  the  same  size  as  that  of  our  cannon  powder.  It  passes 
out  through  a  canvas  tube  into  a  box  below  provided  for  the  purpose. 
The  small  grains,  or  musket  powder,  pass  through  the  first  sieve,  are 
caught  on  the  hair  sieve,  and  pass  out  in  the  same  way  into  another  ves- 
sel prepared  for  it.  The  dust  passing  through  the  sieve  is  collected  on 
the  bottom  of  the  boxes,  and  is  removed  from  time  to  time  as  it  accumu- 
lates. 

The  musket-powder  is  partially  dried,  and  then  carried  back  to  the 
rolling-barrels  and  worked  over  again,  undergoing  exactly  the  same 
operation  a  second  time. 
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After  glazing,  the  powder  is  dried  at  a  temperature  of  190^  F.,  being 
laid  oat  for  the  purpose  ou  thin  canvas  stretched  over  hot-water  pipes, 
the  hot  air  being  forced  up  through  the  powder  by  means  of  a  fan-blower. 
One  hour  and  a  half  is  sufficient  to  dry  it.    Its  specific  gravity  is  1.64. 

The  process  of  manufacture  of  prismatic  powder  was  obtained  by 
Prussia  from  Eussia,  and  for  this  reason  was  not  open  to  inspection. 
We  did  not  see  it. 

The  prisms  are  1  inch  thick,  and  the  diameter  of  the  circumscribing 
circle  is  1.57  inch.  There  are  seven  holes,  one  in  the  center  and  the 
others  opposite  the  angles,  the  center  .32  inch  distant  from  the 
angle.  The  holes  are  tapering  from  .185  inch  to  .165  inch.  Specific 
gravity  1.66.  A  prism  weighs  587  grains.  They  are  packed  in  boxes 
of  110  pounds  each.  To  prevent  the  prisms  from  breaking,  a  piece  of 
felt  .4  inch  thick  is  placed  on  top  of  the  prisms  and  at  the  end  of  the 
box. 

Prismatic  powder  is  used  in  the  15  centimeter  and  all  larger  guns. 

The  workmen  in  the  powder-mills  either  go  barefoot  or  wear  shoes 
with  thick  felt  soles. 

There  has  been  a  remarkable  immunity  from  accidents  at  this  mill. 
Only  one  man  has  been  killed  since  1832.  This  took  place  about  a  year 
before  oui^  visit,  at  the  time  when  the  use  of  brown  coal  was  first  intro- 
duced, and  the  accident  was  attributed  to  this  cause.  The  daily  product 
of  the  mills  is  from  6,000  to  7,000  pounds. 

The  Le  Bouleng^  machine  is  used  in  the  proof  of  powder  to  measure 
the  velocity  of  the  projectile. 

Krupp's, 

The  powder  used  by  Krupp  in  all  of  his  large  guns  is  of  the  prismatic 
form,  made  at  Hamm,  by  a  private  manufacturer,  after  the  Bussian  sys- 
tem. The  size  of  the  prisms  is  the  same  as  used  by  Russia  and  Prussia, 
the  density  varying  with  the  caliber  of  the  gun  in  which  it  is  to  be  used. 
For  the  12-incb  and  14  inch  guns  the  prisms  are  perforated  each  by 
only  a  single  hole  instead  of  seven,  and  that  is  in  the  center;  it  is  .59 
inch  in  diameter.    The  specific  gravity  is  from  1.73  to  1.76. 

Schnitzels  granulatedwood  poicder. 

Captain  Schultze,  of  the  Prussian  army,  in  the  course  of  his  investiga- 
tions some  fifteen  years  ago  into  the  properties  of  gun-cotton,  with  the 
view  of  determining  its  fitness  for  military  purposes — a  duty  to  which  he 
was  assigned  by  the  war  department — was  led  to  propose  a  substitute 
for  gun-cotton,  and  prepared  a  new  explosive,  which  he  claimed,  i^r 
numerous  and  extensive  trials,  possessed  great  advantages  in  many 
ways  over  both  gunpowder  and  gun-cotton.  The  process  of  manufacture 
is  as  fallows:  Wood  i^  sawed  with  fine  saws  into  thin  veneers  across 
the  grain;  these  are  cut  into  small  cubes  by  means  of  a  machine  for  the 
purpose.  In  this  state  it  much  resembles  sawdust.  The  best  woods 
are  those  generally  used  for  gunpowder — the  alder  and  buckthorn.  They 
are  preserved  in  water  till  used,  that  they  may  retain  their  toughness. 
The  grains  are  first  passed  through  several  processes  by  which  the  acids 
and  all  soluble  substances  are  removed,  when  they  are  ready  for  the 
acids.  Nitric  acid  of  1.48  to  1.50  is  mixed  with  sulphuric  acid,  specific 
gravity  1.84,  in  the  proportion  of  40  parts  by  weight  of  the  former  to 
100  of  the  latter,  and  set  aside  to  cool.  Six  parts  of  the  prepared  wood 
is  then  gradually  added  to  100  parts  of  the  acids,  stirring  the  whole 
constantly  for  two  to  three  hoars.    A  portion  of  the  nitric  acid  combines 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         455 

with  the  wood,  the  sulphuric  acid  uuites  with  the  water,  and  the  nitric 
acid  is  thus  retaiued  iu  its  origiaal  strength.  The  grains  are  next  placed 
in  a  centrifugal  drying-machine,  which  removes  the  surplus  acid,  and 
is  then  washed  for  a  considerable  time  in  cool  running  water.  It  is 
boiled  in  a  weak  solution  of  carbonate  of  soda,  and  again  washed  in 
running  water  and  dried.  The  grains  are  now  heated  with  saltpeter, 
or  baryta  nitrate,  as  is  preferred  for  most  varieties.  They  are  now  dried 
at  a  temperature  of  90°  to  112'°  F.  for  12  to  18  hours,  when  they  are 
ready  for  use. 

It  is  manufactured  in  England  and  used  in  considerable  quantities  for 
sporting  purposes,  but  has  not  been  found  to  till  the  requirements  for 
military  uses.    It  gives  less  recoil,  smoke,  and  dirt  than  gunpowder. 

FRANCE. 

Important  changes  have  been  made  in  France  during  the  last  decade 
in  the  manufacture  of  gunpowder.  The  separate  department  for  the 
management  of  the  powder-mills  and  saltpeter-refineries  haa  been  abol- 
ished. The  greater  number  of  theseestablishments  which  were  engaged 
in  making  sporting  and  mining  powders  has  passed  under  the  direction 
of  the  minister  of  finance  ;  and  five — Ripault,  Bouchet,  Saint  Ghamas, 
Angoul^me,  and  Esquerdes — have  been  reserved  for  the  manufacture  of 
gunpowder  for  the  army  and  navy. 

Since  1865,  the  date  of  this  change,  all  experiments  on  cannon-powder 
have  been  carried  on  exclusively  by  officers  detailed  for  the  purpose. 
The  powder-mill  of  Bouchet  has  been  completely  under  the  orders  of  the 
marine  in  making  experimental  powders  for  large  guns.  Numerous  and 
diflferent  powders,  varying  in  the  proportions  of  the  ingredients,  the 
mode  and  time  of  mixing,  the  density,  size,  and  shape  of  grain,  have 
been  made  and  sent  to  Gavre  or  Buelle,  to  be  fired  from  guns  of  proper 
size,  and  the  effects  on  the  projectile  and  the  gun  carefully  noted.  Simi- 
lar trials  have  been  made  with  foreign  powders,  such  as  the  English 
pellet,  the  Russian  and  Dutch  prismatic,  the  Wettern  large  grain,  and 
powders  made  like  them,  and  their  effects  carefully  compared.  The 
pressure  on  the  bore  of  the  gun  was  at  first  determined  by  means  of 
Rodman's  pressure-gauge,  but  trial  having  been  made  of  cei'tain  powders 
which  gave,  according  to  this  gauge,  low  strains,  by  firing  them  in  a  cast- 
iron  gun  of  a  certain  model  it  was  found  that  the  gun  burst  on  the  four- 
teenth round,  while  similar  guns,  fired  under  the  same  circumstances, 
with  powders  which  gave^  with  this  gauge,  indications  of  much  greater 
strains,  endured  from  thirty-five  to  sixty-two  rounds.  The  pressure- 
gauge  was  deemed  unreliable,  and  a  new  method  of  testing  powders  was 
adopted.  It  consists  in  tiring  to  extremity  a  cast-iron  gun  of  a  given 
model,  made  of  a  particular  iron,  and  treated  in  a  given  manner,  with 
charges  of  a  fixed  weight  of  the  powder  under  consideration.  A  new 
gun,  made  of  the  same  iron,  treated  in  the  same  way,  is  taken  for  each 
different  kind  of  powder  to  be  tested,  and  is  fired  till  it  is  burst. 

The  initial  velocity  of  the  shot  is  measured;  but  no  attempt  is  made 
to  determine  the  pressure  of  the  gases.  The  bore  is  carefully  inspected 
and  measured  after  every  few  rounds  fired  and  the  results  recorded. 
The  number  of  pieces  into  which  the  gun  breaks,  the  lines  of  fracture, 
the  number  of  rounds  fired,  and  the  velocity  imparted  to  the  projectile, 
serve  to  indicate  the  action  of  the  powder,  and  determine  its  fitness  for 
service. 

In  bursting,  the  chase  is  always  left  in  one  piece.  With  slow-burning 
powders  the  part  in  rear  splits  into  two  or  three  pieces,  with  one  or  more 
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cross-fractures,  which  do  not  pass  through  the  threads  of  the  screw  in 
the  breech.  Ou  the  other  hand,  with  quick  powders  the  line  of  fracture 
is  in  the  plane  perpendicular  to  the  axis  of  the  gun,  and  passing  tbroa^h 
the  bottom  of  the  first  thread  of  the  screw,  with  other  similar  lines  in 
front.* 

This  test  of  course  proceeds  on  the  hypothesis  that  it  is  possible,  hf 
the  exercise  of  proper  care  in  the  selection  and  treatment  of  the  iroi>^ 
to  make  on  the  same  model  guns  which  shall  not  dififer  materially  itotf^ 
each  other  in  strength,  so  that  if  two  guns  thus  made  be  fired  nnde^ 
exactly  the  same  circumstances  in  every  particular  except  the  quality 
of  the  powder  used,  any  difference  which  may  be  found  in  their  endur-^ 
ance  will  be  due  entirely  to  the  powder  and  to  nothing  else.    These  trials 
guns  are  not  turned  on  the  exterior,  are  breech -loading,  and  have  the^ 
vent  in  the  breechblock,  in  the  prolongation  of  the  axis  of  the  gun,  the 
bore  and  breech-block  being  identical  with  that  of  the  service-gun  of  the 
same  caliber. 

Of  all  the  powders  experimented  on,  that  which  has  given  the  best 
results  in  large  guns  is  the '  large-grained  powder  ma<le  at  the  royal 
powder-mills  of  Wetteren,  in  Belgium,  and  accordingly  all  supplies 
required  for  the  service  of  heavy  guns  up  to  the  time  of  our  visit  were 
obtained  from  this  source. 

The  pounding-mills,  with  their  mortars  and  pestles,  which  have  been 
so  long  used  for  incorporating  the  materials  of  gunpowder,  have  at  last 
given  place  to  the  wheel-mill,  in  spite  of  the  objections  made  to  it8  use. 
It  was  found  to  be  impossible  to  make  powder  suitable  for  the  new  ma- 
terial by  this  process,  and  a  change  has  been  also  made  in  the  propor- 
tions of  the  ingredients,  and  the  formula  used  by  most  other  nations  has 
been  adopted. 

France  has  acted  to  a  greater  extent  than  any  other  power  on  the 
principle  that  every  gun  has  its  particular  powder,  which  will  do  in  this 
gun  more  work  than  any  other,  and  has  accordingly  prescribed  the  size 
of  grain  for  the  powder  to  be  used  in  each  of  the  large  calibers.  The 
sizes  adopted  are,  for  the — 

14-centimeter  gun,  between  .275  inch  and  .3937  inch. 

19  and  24  centimeter  gun,  between  .51  inch  and  .63  inch. 

27-centimeter  jgun,  between  .63  inch  and  .787  inch. 

At  Kuelle  we  witnessed  some  firing  with  a  27-centimeter  (10.6-incb) 
gun  for  testing  experimental  powders.  The  gun  was  a  breech-loader, 
and  was  fired  with  a  charge  of  79.37  pounds  and  an  oblong  projectile 
weighing  485  pounds. 

The  commanding  of&cer  of  the  Bouchet  powder-mill  was  charged  with 
the  duty  of  getting  up  a  powder  which  should  give  as  favorable  results 
in  large  guns  as  that  procured  from  Wetteren.  Following  the  process 
suggested  by  Captain  Gastan,  the  effort  was  entirely  successful,  as  was 
shown  by  the  satisfactory  report  made  on  it  by  the  commission  at  G^vre, 
where  it  was  tested.  The  form  given  to  the  grain  is  that  of  a  flat  par- 
allelopipedon,  the  thickness  of  which  is  the  same  as  that  of  the  pressed 
cake. 

A  large  grain  powder  has  also  been  made,  suitable  for  the  field-artil- 
lery, and  another  for  siege-guns.  The  latter  has  grains  .43  inch  thick 
and  a  density  of  1.79.  It  gives  as  high  a  velocity  as  the  compressed 
rings  previously  used,  with  a  less  pressure  on  the  bore  of  the  gun. 

*  Note. — The  initial  velocity  of  the  projectile  is  the  same  whether  the  bore  be  rifled 
or  not,  bnt  the  strength  of  the  gnn  is  much  diminished  by  the  grooves.  Thns  smooth- 
bores endure  95  rounds  with  ordinary  cannon-powder,  while  rifled  guns,  similar  in 
every  respect,  bnrst  at  the  fifteenth  or  sixteenth  round  with  the  same  powder. 
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Wetteren. 

The  royal  powder-mills  at  Wetteren  are  situated  on  the  Scheldt,  near 
Ohent,  and  occupy  over  27  acres,  surrounded  by  a  wide,  deep  ditch, 
which  may  be  filled  with  water  from  the  Scheldt  at  high  tide,  and 
<lrained  at  low  tide  by  means  of  a  canal  an(}  flood-gates  constructed  for 
t;bis  purpose..    It  employs  250  workmen. 

The  charcoal  is  prepared  from  the  berry-bearing  alder,  a  kind  of  buck- 
t^born  which  grows  in  damp  forests,  the  wood  of  which  is  acknowledged 
"to  be  the  best  of  all  for  the  manufacture  of  gunpowder.    The  process  of 
preparing  the  charcoal  is  peculiar,  and  is  said  to  produce  coal  of  the  best 
<q[aality.   The  distillation  is  Effected  by  means  of  superheated  steam.   The 
^wood  is  placed  in  a  wrought-iron  cylinder,  the  end  of  which  is  tightly 
-olosed  and  securely  held  by  clamp-screws.    Steam  is  carried  in  a  thick 
'wrooght-iron  pipe  from  a  boiler  to  the  lire-place  of  the  boiler,  where, 
making  several  turus  in  contact  with  the  flames,  its  temperature  is  raised 
t;o  SOO^F.  or  51(P  F.    It  is  then  introduced  by  means  of  a  stopcock  into 
t:be  cylinder  which  contains  the  wood  to  be  carbonized.    The  hot  steam 
cjuickly  penetrates  the  pores  of  the  wood,  dissolves  and  drives  out  thesap, 
l)yroligneous  acid  and  tar,  which  are  formed  at  this  high  temperature. 
^bese  are  permitted  to  escape  as  desired  by  means  of  a  stopcock  and 
I>ipe,  which  conducts  the  gases  and  vapors  into  the  flue  of  the  chimney, 
or  by  another  pipe  into  a  coniienser,  from  which  the  gases  are  conducted 
into  the  fire-place  and  are  burned,  to  assist  keeping  up  the  fire  under  the 
boiler,  and  thereby  economize  fuel.    The  quality  of  the  charcoal,  whether 
that  of  the  red  or  the  more  thoroughly-burned  black  coal,  will  depend 
upon  the  less  or  greater  time  the  wood  is  subjected  to  the  action  of  the 
Qteam  in  the  cylinder,  and  its  temperature.   The  operation  can  be  stopped 
at  any  moment  by  closing  the  cock  which  lets  on  the  steam.   The  charcoal 
is  taken  out  and  put  quickly  into  copper  coolers,  where  it  is  kept  till  it 
bas  entirely  cooled  off.    The  proportion  of  ingredients  used  is,  73.775 
saltpeter,  12.020  sulphur,  14.205  charcoal.    The  saltpeter,  with  a  propor- 
tion of  charcoal,  is  pulverized  in  wrought-iron  barrels  containing  an  equal 
weight  of  bronze  balls,  and  making  24  revolutions  per  minute.    The  sul- 
phur has  likewise  a  portion  of  charcoal  added  to  it,  and  is  pulverized  in 
the  same  way.    These  two  compositions  are  then  put  together  in  the 
proper  proportions,  and  are  mixed  in  leather  barrels  with  an  equal  weight 
of  bronze  balls.    After  running  in  the  barrels  for  one  hour,  the  materials 
are  transferred  to  the  wheel-mill,  where  they  are  still  further  incorporated, 
each  charge  of  65  pounda  being  for  two  hours  under  stone  wheels  weigh- 
ing from  22,000  to  26,000  pounds  the  p'iir,  and  making  from  5  to  6  revo- 
lutions per  minute. 

The  other  operations  have  in  them  nothing  peculiar,  and  call  for  no 
special  mention. 

AUSTRIA. 

Austria  obtains  her  supply  of  powder  partly  from  mills  belonging  to 
the  Government,  and  partly  from  private  contractors. 

For  the  reason  of  the  shortness  of  our  time  and  the  fact  that  no  great 
deal  had  been  done  in  making  powder  for  large  guns,  we  did  not  visit 
any  of  the  powder-mills  in  this  country.  Experiments  had  been  made 
with  prismatic  powder  with  the  usual  favorable  results,  but  the  expense 
of  manufacture  led  to  the  search  by  experiment  for  a  less  costly  powder 
which  should  meet  the  requirements  of  the  service. 

In  1873,  trials  were  made  with  pebble-powder  of  English  make,  and 
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samples  made  at  Stein,*  with  grains  of  different  sizes  and  densit3^  The 
results  showed  the  practicability  of  varying  the  grain  in  size  and  den- 
sity so  as  to  produce  a  powder  which  shall  give  in  the  gun  for  which  it 
was  intended  satisfactory  ballistic  effects  with  little  fatigue  to  the  gun. 
The  experiments  have  not  yet  been  concluded.  Trials  have  beeu  wade 
with  the  Castan  powder  with  good  results.  All  of  the  dense  powdi^rs 
thus  far  tried  have  given,  with  velocities  equal  to  those  given  by  the 
prismatic  powder,  considerably  less  strain  on  the  gun.  These  powders 
have  a  specific  gravity  of  1.759  to  1.785.  The  proportions  of  the  con- 
stituents used  are  74,  10,  16,  and  the  incorporation  is  effected  by  means 
of  the  wheel-mill. 


GUN-COTTON. 

The  prevailing  sentiment  in  military  circles  on  the  continent  is  ad- 
verse to  the  use  of  this  powerful  explosive.    This  opinion  is  based  oix 
the  belief  that  the  substance  is  not  a  stable  one,  but  is  liable,  under  the 
ordinary  circumstances  attending  its  use  for  military  purposes,  to  spon- 
taneous combustion.    A  claim  for  reliable  stability  was  set  up  for  it  iu 
1862  by  Baron  General  Von  Leuk,  who  contended  that  gun-cotton  when 
carefully  prepared  and  thoroughly  cleansed  from  all  remaining  free  acid 
is  as  stable  a  compound  as  gunpowder;  but  the  subsequent  explosion  in 
Austria  of  a  magazine,  in  which  both  gunpowder  and  gun-cotton  were 
stored,  did  not  fail  to  excite  suspicions  against  the  latter  as  being  iu 
some  way  implicated  in  the  explosion,  which  could  not  be  otherwise  sat- 
isfactorily explained,  to  turn  the  tide  of  public  opinion  against  the  new 
compound,  and  confirm  the  doubts  which  had  previously  existed,  whether 
it  possessed  in  a  sufficient  degree  the  quality  of  stability,  without  which 
it  could  not  be  trusted. 

The  experiments  commenced  in  1863  by  direction  of  the  English  gov- 
ernment to  test  thoroughly,  upon  a  large  scale,  the  question  whether  gun- 
cotton,  prepared  after  the  process  of  General  Leuk,  possessed  the  required 
stability  to  warrant  a  sure  confidence  in  its  remaining  indefinitely  in  an 
unchanged  condition  when  subjected  to  all  of  the  changes  of  tempera- 
true  that  it  would  meet  with  in  actual  service,  have  been  so  entirely 
satisfactory  as  to  lead  to  its  general  use  for  destructive  effects  in  mines, 
torpedoes,  &c. 

In  order  to  remove  all^race  of  free  acid  from  the  gun-cotton,  which  is  an 
absolute  essential  in  all  cases,  the  process  of  General  Von  Lenk  required 
long-continued  washings  in  running  water,  sometimes  extending  over 
several  weeks  to  accomplish  thoroughly  this  prime  requisite.  The  cap- 
illary action  of  the  long  fibers  of  the  cotton  formed  a  great  barrier  to 
the  ready  and  complete  removal  of  the  acid,  and  consequently  the  opera- 
tion of  washing  was  a  long,  tedious,  inconvenient,  and  uncertain  one. 

Professor  Abel,  the  chemist  of  the  War  Department^  to  whom  was 
committed  the  chemical  and  manufacturing  part  of  the  investigations, 
made  several  important  improvements  in  the  process  of  manufacture, 
chief  of  which  is  the  reduction  of  the  gun-cotton  to  a  state  of  pulp. 
This,  though  originally  adopted  for  another  purpose,  has  much  improved 

*ThiB  povrdeT-uiiU  is  situated  near  Lay  bach. 
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its  quality,  especially  in  regard  to  stability,  which  has  been  greatly  as- 
sured by  the  more  thorough  and  complete  means  of  getting  rid  of  the 
A-ee  acid,  while  the  long  washings  in  running  water  have  been  avoided, 
S4nd  the  time  required  for  the  whole  process  of  manufacture  reduced 
from  three  or  four  weeks  to  as  many  days. 

The  terrific  accident  which  occurred  at  Messrs.  Prentiss's  works  at 
Stow-market  in  1871,  where  gun-cotton  was  being   manufactured  for 
t:he  government,  and  when  13J  tons  were  exploded,  would  have  des- 
tfroyed  all  confidence  in  its  stability  and  caused  its  use  for  military  pur- 
poses to  be  discarded  forever  after;  but  it  was  conclusively  shown,  after 
sk  thorough  and  searching  examination  into  the  causes  of  the  accident, 
t^bat  the  explosion  did  not  result  from  spontaneons  combustion  of  the 
l^un-cotton  as  it  came  from  the  last  operations  of  tbe  manufacture,  but 
^vras  caused  by  impure  gun-cotton,  rendered  so  by  acids  which  had  been 
poured  on  it  willfully  by  some  unknown  persons  after  it  had  passed 
t^hrough  the  finishing  processes.    The  evidence  taken  at  the  examina- 
t^ion  is  conclusive,  and  the  experiments  made  in  England,  on  which  this 
evidence  was  based,  go  to  inspire  entire  confidence  in  the  stability  of 
^ancotton  when  it  has  been  carefully  prepared.    Samples  which  have 
l>een  subjected  for  eleven  years  or  more  to  every  degree  and  change  of 
temperature  that  would  be  encountered  in  actual  service  in  any  known 
climate  show  no  appearance  of  change,  but  remain  in  exactly  the  same 
state  as  when  first  made. 

Experience  has  shown  that  in  the  manufacture  of  gun-cotton  it  is  a 
matter  of  the  greatest  importance  for  the  success  of  the  process  and 
tbe  reliability  of  the  product  that  the  manufacture  should  be  conducted 
^with  the  greatest  care  and  circumspection ;  and  to  secure  this  it  is  de- 
mrable  that  it  be  in  the  hands  of  responsible  persons  who  have  no  inter- 
est in  slighting  any  part  of  the  work. 

Impressed  with  the  importance  9f  adhering  closely  to  the  minutest 
detail  in  the  different  operations,  the  necessity  for  which  was  brought 
oat  clearly  in  the  investigation  above  referred  to,  the  English  govern- 
ment determined  to  establish  a  gun-cotton  factory  under  the  immediate 
supervision  of  army  officers,  and  accordingly  one  was  established  at 
^altham  Abbey,  under  the  direction  of  the  superintendent  of  the  gun- 
powder mills. 

In  all  of  the  various  stages  of  manufacture  the  gun-cotton  is  in  a  wet 
state,  entirely  harmless,  and  the  manipulations  unattended  with  danger. 
It  is  not  necessary,  therefore,  that  the  buildings  should  be  removed  at 
a  great  distance  from  each  other,  as  in  a  gunpowder  factory,  but,  for  the 
convenience  of  furnishing  the  necessary  power  to  drive  the  machinery, 
the  buildings,  built  of  brick,  are  placed  near  together,  like  ordinary 
shops,  with  a  steam-engine  for  the  motor. 

The  material  required  by  Von  Lenk's  process  for  making  gun-cotton 
was  raw  cotton  of  long  staple  and  high  quality;  but  Professor  Abel  pre- 
fers to  all  others  the  waste  cuttings  from  spinning-machines,  such  as  is 
used  in  workshops  for  cleaning  machinery,  for  the  reason  that  it  has 
already  undergone  so  thorough  a  cleansing  in  the  process  of  spinning 
through  which  it  has  already  passed  it  requires  no  further  purification 
to  prepare  it,  and  the  gun-cotton  made  from  it  is  free  from  those  im- 
purities foreign  to  cellulose,  which  are  removed  from  the  raw  cotton 
with  so  much  difficulty,  and  are  apt  to  form  with  the  acids  products  of 
somewhat  an  indefinite  and  comparatively  unstable  nature,  and  become 
the  initial  points  of  any  change  or  decomposition  which  might  be 
started  by  long  exposure  to  high  temperatures.  The  points  to  be 
particularly  attended  to  are  to  see  that  the  waste  is  entirely  tr^^  ^toisi 
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impurities,  sach  as  portions  of  seed-basks  aud  foreign  substances,  and 
is  thoroughly  dry.  The  waste  is  received  in  bales,  the  cotton  in  arougb- 
tangle.  It  is  first  picked  over  by  hand,  to  remove  all  impurities  that 
can  be  thus  culled  out,  and  is  then  passed  through  a  machine,  whicb^v 
by  means  of  toothed  rollers,  opens  and  loosens  the  cotton,  and  subjects^ 
it  to  the  strong  blast  of  a  fan,  which  blows  off  other  foreign  matters. 
K  ^Kaw  cotton  at  ordinary  temperatures  absorbs  from  the  atmosphe 
about  6  per  cent,  of  moisture.  To  remove  this  thoroughly  the  cotton 
waste  is  subjected  to  a  temperature  of  126^  for  the  space  of  20  minutes 
For  this  purpose  a  drying-chamber,  long  and  narrow,  is  made  of  boiler 
plate,  covered  over  on  all  sides  with  a  nonconductor,  to  keep  in  tb 
heat,  and  for  economy  of  labor  and  fuel  is  so  arranged  that  its  actio 
shall  be  continuous  and  not  require  to  be  stopped  to  introduce  or  remov 
the  cotton.  It  is  heated  by  air  which  has  just  been  in  contact  with  coil 
of  hot  pipes,  through  which  steam  is  kept  circulating.  The  necessar; 
ventilation  is  provided  to  carry  off  the  moisture.  It  is  provided  wit 
five  horizonta^l  endless  belts  running  from  one  end  of  the  chamber  to  th 
other,  one  above  the  other;  to  each  of  which  is  communicated  a  slo 
motion  by  machinery,  acting  by  means  of  belts  on  pulleys  outside  o 
the  chamber,  fixed  to  the  same  axles  as  those  on  which  the  endless  belts 
move.  The  cotton  is  fed  by  band  into  a  trough  in  the  picking-room,  and 
passes  thence  to  an  endless  belt,  which  conveys  it  to  the  upper  belt  in 
the  drying-chamber.  This  belt  carries  it  through  the  length  of  the 
chamber  and  deposits  it  on  the  next  lower  belt,  which  performs  a  cor- 
responding service,  and  so  on  to  the  last,  which  leaves  it  in  a  close  closet 
prepared  for  its  reception.  The  cotton,  now  thoroughly  dry  and  warm, 
is  weighed  out  in  parcels  of  1^  pounds  each  ;  and,  to  prevent  it  from 
absorbing  moisture  from  the  air  before  it  is  used,  (it  cannot  be  dipped 
in  the  acids  until  it  has  cooled,)  it  is  placed  in  tin  boxes*,  with  closely- 
fitting  covers,  and  stored  away  until  cool  and  ready  for  use.  The  acids 
are  procured  by  contract  from  private  manufacturers.  It  is  particularly 
required  that  they  should  be  in  a  highly  concentrated  state  aud  of  uni- 
form specific  gravity,  the  nitric  acid  1.52  and  the  sulphuric  acid  I.S5. 
The  presence  of  hyponitric  acid  in  the  former  (from  which,  when  con- 
centrated, it  is  with  difficulty  eliminated)  is  not  regarded  as  an  objec* 
tionable  impurity.  The  acids  are  thoroughly  mixed  together  in  the  pro- 
portion of  three  of  sulphuric  to  one  of  nitric,  by  putting  a  certain  weight 
of  nitric  acid  into  one  tank,  and  into  another  of  equal  height  three  times 
the  weight  of  sulphuric  acid.  These  two  tanks  are  provided  with  outlet- 
pipes  which  will  empty  both  tanks  at  the  same  time.  These  outlets  are 
brought  together  into  a  single  pipe,  which  conducts  the  acids  to  a  con- 
siderable distance  into  a  third  tank,  in  which  there  is  a  mixer,  to  which 
motion  is  communicated  by  means  of  a  pulley  on  the  outside.  After 
the  acids  are  well  mixed  together,  they  are  forced  into  tanks  above  the 
dipping-room,  where  they  remain  well  covered  for  a  considerable  time 
before  being  used — in  all  cases  until  their  temperature,  which  was  raised 
by  mingling  the  acids  together,  has  been  reduced  to  that  of  the  atmos- 
phere. 

The  immersion  of  the  cotton  in  the  acids  gives  rise  to  active  chemical 
action.  That  of  the  nitric  acid  upon  the  cotton,  and  this  with  the  union 
of  the  acids  with  the  liberated  water  causes  the  evolution  of  considerable 
heat  which  it  is  necessary  to  control  and  regulate. 

To  carry  off  and  keep  down  this  heat,  the  vessels  In  which  the  cotton 
and  acids  are  brought  together  are  surrounded  by  cold  water.  A  large 
deep  trough  extends  along  one  side  of  the  dipping  room,  and  a  stream  of 
running  water  is  kept  constantly  passing  through  it.    In  this  trough  is 
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placed  a  long  row  of  tanks,  each  some  14  inches  wide,  2  J  feet  long,  and 
16  inches  deep.    These  are  kept  filled  with  a  certain  measure  of  acid, 
into  which  the  Impound  charges  of  cotton  are  dipped.    The  partition- 
^wall  along  the  line  of  tanks  has  a  row  of  holes  cnt  in  it,  each  large  enough 
to  pass  a  charge  of  cotton  through  it  into  the  dipping-room.    The  holes 
are  about  8  feet  apart  and  are  provided  with  close  shutters,  which  are 
kept  closed  except  when  required  fbr  the  delivery  of  cotton.    Each  work- 
man is  charged  with  three  consecutive  tanks,  which  he  uses  for  dipping. 
Se  fills  the  first  to  a  fixed  height  with  the  acids,  raps  on  the  shatter  for 
a  charge  of  cotton,  which  is  passed  by  an  attendant  from  the  tin  box  m 
which  it  has  been  kept  through  the  hole  into  a  wooden  scoop  ready  to 
receive  it,  from  which  the  workman  takes  it  and  plunges  it  into  the  acid 
and  leaves  it  there.    He  then  proceeds  to  the  second  tank,  and  goes 
throngh  the  same  operation,  and  afterward  the  third  tank.    By  this  time 
the  cotton  which  was  dipped  first  having  been  in  the  acids  a  sufficiently 
long  time,  is  taken  out  with  a  long  iron  fork  and  laid  on  an  open  grate 
at  the  back  of  the  tank,  where  as  much  of  the  acid  is  removed  as  can  be 
pressed  from  it  with  the  fork,  nsing  it  for  this  purpose  as  a  lever,  and  en- 
gaging the  end  under  a  cross- bar  placed  in  rear  of  the  grate.    The  charge 
of  cotton  is  then  placed  in  an  earthern  jar,  covered  with  an  overhanging 
cover  of  the  same  material,  and  deposited  in  the  soakingroom,  where  it 
remains  for  twenty-four  hours  standing  in  a  basin  of  water.    The  cotton 
has  absorbed  and  taken  with  it  about  eleven  times  its  weight  of  acids. 
The  workman  replaces  this  amount  with  fresh  acid,  immerses  another 
•  charge  of  cotton  in  it,  leaves  it,  and  proceeds  to  the  next  tank  to  go 
throngh  with  the  same  manipulations  as  at  the  first,  and  so  on  to  the 
others,  taking  each  in  its  regular  order  of  succession  and  going  through 
exactly  the  same  motions. 

By  this  process  of  saturating  the  cotton  in  the  acid  the  greater  part 
of  the  former  is  converted  into  trinitro-cellulose,  but  there  are  generally 
some  portions  which  escape,  to  a  certain  extent,  this  change;  therefore, 
to  insure  the  conversion  of  the  entire  mass,  the  cotton  still  containing 
an  ample  sufficiency  of  acids  to  continue  the  chemical  action  ux>on  the 
fibers  not  yet  acted  upon  is  set  away  in  earthen  jars  to  give  the  neces- 
sary time  to  complete  the  change.  A  considerable  amount  of  heat  is 
still  generated  by  this  action,  and,  to  carry  it  ofl:\and  prevent  its  accu- 
mulation, the  jars  containing  the  dipped  cotton  are  placed  in  cold  water 
of  a  depth  equal  to  three-fourths  their  height. 

The  soakingroom  has  its  floor  l^id  in  concrete  and  cement,  and  i» 
divided  into  several  shallow  basins,  which  will  contain  each  about  fifty 
jars,  and  are  capable  of  being  readily  filled  with  water  to  a  depth  of  6 
or  8  inches,  and  emptied  at  pleasure.  The  cotton  is  kept  here  for 
twenty-four  hours,  during  which  time  especial  pains  must  be  taken  to 
prevent  in  every  way  the  addition  of  the  least  water  to  the  cotton,  as 
the  result  of  such  accident  would  be  its  ignition  and  entire  consump- 
tion. In  such  cases  strong  nitrous  acid  fumes  are  evolved,  and  the  jar 
is  removed  to  the  open  air,  where  the  cotton  is  quietly  consumed  with- 
out other  damage  than  its  loss. 

The  next  operation  is  to  get  rid  of  the  free  acid  contained  in  the 
cotton.  This  is  effected,  first  by,  meansof  the  centrifugal  drj'ing-machine, 
which  is  30  inches  in  diameter,  and  makes  1,500  revolutions  per  minute. 
The  contents  of  five  or  six  jars  are  emptied  into  the  centrifugal  machine, 
and  the  charge  is  uniformly  distributed  before  the  machine  is  set  in 
motion.  When  the  acid  ceases  to  drop  from  the  cotton  the  latter  is 
taken  out  of  the  machine,  and  a  greater  portion  of  the  remaining  acid 
is  removed  and  the  chemical  action  arrested  by  washing  in  fre&h  ^«toe. 
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Care  is  to  be  taken  at  the  first  wasliiDg  that  the  cotton  is  plonged— 
qnickly,  in  small  quantities  at  a  time,  into  a  large  body  of  fresh  water, 
in  order  to  avoid  the  danger  of  ignition.  The  first  washing  is  performs  ' 
in  a  large  tub,  in  oue  end  of  which  there  is  a  wooden  wheel  whici 
plunges  the  cotton,  in  small  portions  at  a  time,  into  the  water,  aD< 
submerges  it  at  once.  From  this  tub  the  cotton  is  taken  to  another^ 
centrifugal  drying-machine,  by  which  the  water  is  removed,  when  it  is  ^^ 
again  washed  and  dried  in  the  same  manner.  The  cotton  is  next^:^ 
carried  to  the  pulping-machines  to  be  reduced  to  pulp.  These  are  ^ 
essentially  the  same  as  the  ordinary  machines  used  for  producing  pulp  ^ 
for  paper,  and  do  their  work  in  the  same  way. 

The  pulp  next  runs  into  the  poaching-machine,  where  all  of  the  ' 
remaining  free  acid  is  removed  by  continuous  washings  in  fresh  water, 
and  finally  at  the  close  in  water  made  slightly  alkaline.  The  poaching- 
machine  is  a  large  trough,  24  feet  long,  12  feet  wide,  and  about  5  feet 
deep,  with  a  large  wooden  wheel,  like  an  ordinary  water-wheel,  of  2^ 
feet  width  of  face,  placed  in  the  middle  of,  and  parallel  to,  the  longer 
side  of  the  trough.  Pipes  are  provided  for  furnishing  a  continuous 
supply  of  pure  warm  water  and  carrying  off  the  surplus,  as  well  as  for  con- 
ducting the  pulp  to  and  from  the  trough.  A  rotary  motion  is  communi- 
cated to  the  wheel,  which  stirs  up  and  keeps  the  pulp  in  constant 
commotion,  dragging  it  down  at  one  end  and  forcing  it  out  at  the  other, 
at  the  same  time  assisted  by  workmen  who,  with  long  wooden  scrapers, 
push  it  forward  where  it  will  meet  the  action  of  the  wheel,  thus  bringing 
every  particle  in  contact  with  fresh  water  and  washing  it  in  the  most 
effctual  manner.  This  operation  is  continued  uninterruptedly,  the  water 
being  constantly  changed,  until  samples  of  the  cotton  will  sustain 
satisfactorily  a  severe  heat-test ;  this  usually  requires  about  48  hours, 
though  it  may  require  100  hours. 

At  least  a  half  ton  of  gun-cotton  is  washed  at  one  time  in  the  x>oach- 
ing-machine,  and  by  this  means  the  products  of  many  different  dippings 
are  most  intimately  mixed  together,  so  that  the  greatest  uniformity  in 
the  material  is  attained.  Before  being  taken  from  the  poaching-machine 
the  gun-cotton  is  washed  in  water  rendered  slightly  alkaline  with  the 
carbonate  of  lime  and  soda.  It  is  desirable  that  the  gun-cotton  should 
contain  as  much  as  3  per  cent,  of  these  mineral  substances.  The  man- 
ufacture is  now  completed,  so  far  as  relates  to  the  giving  of  the  cotton 
its  explosive  properties  and  its  resistance  to  further  change  under  the 
ordinary  circumstances  of  service  and  use. 

Great  care  is  required,  even  to  the  minutest  detail  of  manufacture,  to 
insure  a  product  of  uniform  quality,  and  it  is  insisted  upon  that  too 
much  stress  cannot  be  laid  upon  the  fact  that  deviations  from  the  pre- 
scribed process,  which  may  appear  at  first  sight  trivial,  (such  as  a  slight 
variation  in  the  strength  of  the  acids  or  the  neglect  of  proper  cooling 
arrangements,)  are  certain  to  lead  to  varieties  in  the  gun-cotton  pro- 
duced affecting  its  explosive  character  or  its  stability,  or  both. 

In  order  to  control  the  explosive  power  of  gun-cotton  it  is  necessary 
to  compress  the  pulp  into  homogeneous  masses  of  required  form  and 
density.  For  mining  purposes  and  for  torpedoes  it  is  formed  into  circn- 
lar  disks,  3  inches  in  diameter  and  1.75  inches  thich,  of  a  density  slightly 
greater  than  water  at  60^  F.,  between  1  and  1.003,  and  each  disk  has 
two  holes  bored  through  it  about  0.2  inch  in  diameter.  To  form  the^ 
disks  the  pulp  is  drawn  from  the  poaching-machine  into  a  large,  close 
iron  tank  called  the  stuff-chest,  which,  for  convenience  of  drawing  ofl 
the  pulp,  is  placed  on  a  level  above  the  machines  used  for  pressing  the 
diska.    It  is  supported  on  iron  columns  about  9  feet  high,  and  being  also 
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on  a  higher  level  than  the  poachiDg-machine  the  pulp  has  to  be  raised 

into  the  stufifchest  by  first  exhaastiug  the  air  from  it.    It  is  provided 

^vith  a  wooden  wheel,  which,  in  revolving,  keeps  the  pulp  stirred  up  in 

<30D8tant  motiou  and  prevents  it  from  settling  and  separating  from  the 

Tvater  in  which  it  is  held  suspended.    A  pipe  in  the  bottom  of  the  stuff- 

<^hest  conducts  the  pulp  into  the  machine  for  forming  the  disks.    This 

luachine  is  constructed  on  the  same  principle  and  worked  in  the  same 

manner  as  that  heretofore  described  for  pressing  pellet-powder.    The 

luold-plate  in  this  case  is  a  large  bronze  cylinder,  about  15  inches  long, 

sind  has  36  holes  about  2^  inches  in  diameter  bored  through  it.    It  is 

jstatioitary,  and  made  fastto  the  frame  of  the  machine.    A  corresponding 

number  of  closely-fitting  bronze  plungers  enters  these  holes  from  below 

and  closes  them  at  the  bottom.    These  plungers  are  made  securely  fast 

at  their  lower  end  to  a  plate  which  is  moved  up  and  down  by  a  hydraulic 

press,  and  are  pierced  with  small  holes  running  through  them  parallel 

to  their  axis.    The  object  of  these  holes  is  to  afford  a  way  of  escape  to 

the  water  in  the  pulp  when  it  is  subjected  to  a  heavy  pressure.    T'liese 

plungers  are  first  partially  withdrawn  a  certain  distance,  so  that  the 

wohls  shall  contain  a  certain  fixed  volume ;  the  latter  then  are  filled 

to  the  top  with  pulp  from  the  stuff-chest,  and  are  closed  on  top  by  means 

of  an  overhead  block.    The  plungers  are  now  forced  upward  by  the 

pumps,  and  the  pulp  is  compressed  into  a  solid  cake,  the  water  escaping 

from  it  through  the  plungers.    The  overhead  block  is  then  removed, 

and,  the  plungers  continuing  their  upward  motion,  force  the  gun-cotton 

out  of  the  molds  in  shapes  of  short,  compact  cylinders.    They  are  then 

<;arried  to  the  next  machine,  which  is  similar  to  the  first,  except  it  has 

only  four  molds,  3  inches  in  diameter ;  in  each  of  these  three  cylinders 

of  gun-cotton  are  placed,  separated  from  each  other  by  circular  iron 

plates,  the  edges  of  which  are  cut  obliquely,  with  shallow  channels  to 

permit  the  water  in  the  cotton  to  find  its  way  out.    The  pressure  brought 

to  bear  on  each  plunger  is  ]5  tons,  and  the  short  cylinders  of  gun-cotton 

are  pressed  into  disks  3  inches  in  diameter,  1.75  inches  thick,  and  weigh 

9  ounces  each.    The  gun-cotton  still  contains  20  per  cent,  of  moisture, 

and  can  be  sawed  or  bored  with  perfect  safety,  or  placed  in  the  flame  of 

a  candle,  or  bored  with  a  red-hot  iron  without  danger.    Each  disk  is 

bored  with  two  holes  about  0.2  inch  in  diameter,  parallel  to  the  axis, 

and  disposed  symmetrically  on  either  side  of  it. 

0  uncotton  is  packed  in  water-tight  boxes,  containing  about  20  pounds 
each.  As  many  disks  are  put  in  as  the  box  will  hold,  which  is  then 
filled  with  water,  and  permitted  to  stand  for  some  minutes,  when  it  is 
poured  off  and  the  cover  securely  screwed  down.  It  may  be  kept  with 
entire  safety  in  this  condition  for  an  indefinite  period,  and  be  trans- 
ported without  danger  or  fear  of  accident,  in  any  conveyance,  having 
in  this  respect  the  advantage  over  gunpowder  or  most  other  explosives. 
The  discovery  made  by  Professor  Abel,  that  wet  gun-cotton  can  be 
fired  with  the  same  effect  as  if  it  were  dry,  if  there  be  present  a  small 
portion  of  the  dry  cotton,  and  it  be  exploded  by  a  detonating  fuse,  is  a 
most  valuable  one,  inasmuch  as  i(  obviates  the  necessity  of  drying  it, 
the  only  operation  in  the  process  of  manufacture  that  is  attended  with 
any  danger.  Besides,  it  diminishes  the  liability  to  accidents  in  trans- 
portation and  in  use,  as  the  damp  cotton  is  perfectly  uninflammable  so 
long  as  it  remains  damp.  It  is  necessary  to  dry  only  a  disk  or  two  for 
<each  separate  mass  to  be  exploded,  and  this  may  be  done  safely  on  hot 
plates  which  are  freely  open  to  the  air  at  the  sides. 

The  factory  at  Waltham  Abbey  has  the  capacity  to  turn  out  4,000 
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pounds  per  day,  and  were  making  at  the  time  of  our  visit  1,500  pounds 
per  day.  The  cost  of  manufacture  is  stated  to  be  42J  cents  per  pound. 
Experiments  •  are  being  made  to  test  its  fitness  for  bursting-charges  for 
shells  and  rocket-heads,  for  which  purposes  it  is  thought  to  possess  ad- 
vantages over  gunpowder. 

FIELD-OAREIAGES. 

A  marked  change  has  been  made  within  the  last  few  years  in  th< 
fabrication  of  carriages  for  field  and  mountain  artillery. 

The  principal  nations  have  arrived  in  quick  succession  at  the  sami 
conclusion  with  reference  to  the  material  of  which  these  carriages  should — -^ 
be  made,  and  have  already  abandoned  the  use  of  wood  except  for  th< 
spokes  and  felloes  of  the  wheels,  and  for  poles,  and  substituted  ii 
its  place  wrought  iron  or  steel.    The  consideration  which  has  led 
this  important  modification  is  the  superior  strength,  serviceability,  and 
ultimate  economy  of  the  wrought-iron  carriage.    The  general  plan  of 
construction  adopteil  is  much  the  same  in  all  countries,  and  the  carriagei 
differ  only  in  minor  details,  which  vary  according  to  the  different  ideas- 
of  taste  and  convenience,  or  as  influenced  by  long-established  usage. 

The  cheek  and  side  of  the  trail  are  formed  of  one  piece  of  boiler-plate, 
cut  into  the  required  shape  and  strengthened  by  angle-iron  riveted  to 
it  around  its  outer  edge,  or  made  in  one  piece  in  a  die,  with  the  flange 
struck  up  while  the  metal  is  hot.  The  two  pieces  constituting  the  trail 
are  joined  together  by  the  necessary  transom  and  bolts,  and  by  the 
lunette,  which  is  riveted  to  both.  The  trail  is  further  strengthened  by 
the  transoms  forming  the  two  end's  of  the  trail  tool-chest.  The  two  pieces 
which  form  the  sides  of  the  trail  slope  from  the  head  of  the  cheeks  or 
from  a  point  a  short  distance  in  rear  of  it  to  the  lunette,  and  at  the  same 
time  diminish  in  depth.  The  angle-iron  which  is  riveted  to  the  cheeks 
to  strengthen  and  stiffen  them  forms  also  the  trunnion-beds,  and  is 
placed  sometimes  on  the  outside  and  sometimes  on  the  inside  of  ttie  plate. 
The  elevating-screw  is  arranged  differently  in  difierent  services.  Minor 
differences  will  be  mentioned  in  describing  the  carriages  in  detail. 

Austrian. — (Plate  IV.) 

The  3.42-inch  gun-carriage  is  composed  of  two  cheeks  of  sheet-steel 
.24  inch  thick,  re-enforced  around  the  edge  by  an  angle-iron  .275  inch 
thick,  the  flange  turned  inward.  The  cheek-plates  are  parallel  for  a 
short  distance  in  rear  of  the  axle ;  from  that  point  they  converge  to  the 
end  of  the  trail,  where  they  are  secured  to  the  lunette.  The  cheek-plates 
are  joined  by  two  sheet-iron  transoms  toward  the  front  end,  and  between 
them  a  cylindrical  transom  under  the  trunnion-beds ;  near  the  middle 
is  a  sheet-iron  transom  forming  one  end  of  the  tool-chest ;  and  the  bolts 
passing  through  the  principal  irons.  In  order  that  the  piece  may  not 
be  too  low,  and  to  assure  its  having  a  wide  field  of  fire,  the  trunnion- 
beds  have  been  raised  considerably  above  the  axle,  and  carried  well  for- 
ward. 

The  axle  is  cylindrical,  of  steel,  with  shoulders  for  the  cheeks,  to  which 
it  is  secured  by  solid  bands  and  understraps.  It  is  provided  with  two 
seats,  like  the  Prussian  carriage,  and  is  braced  to  the  trail  by  two  rods 
just  inside  of  the  shoulder-washer. 

*  NoT£. — These  experiments  have  shown  that  gun-cotton  can  be  safely  used  for  barst- 
iog-charges  in  field-guns,  and  is  far  more  efifective  for  this  purpose  than  gunpowder. 
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The  elevating-screw  is  composed  of  two  screws,  one  within  the  other, 
'he  outer  one,  which  works  in  a  fixed  nut  between  the  cheeks,  hasa 
:m-handle  for  taming  it.  The  head  of  the  inner  screw  is^hinged  to  two 
*oii  rods  secnred  to  the  cheeks. 

The  trail-handspike  is  secured  to  the  socket,  which  is  hinged  to  the 
ipport,  so  that  the  handspike  can  be  turned  down  on  the  trail  when  it 
a^s  been  disengaged  from  the  pointing-ring. 

The  wheels  have  metallic  naves,  and  are  smaller  than  ours ;  they  are 
alj  52.75  inches  in  diameter.  Two  shoes  are  used  for  locking  the  wheel, 
id  are  used  in  firing  to  check  the  recoiL 

Limber. 

The  limber  is  composed  of  two  trough-beams,  3.5  inches  by  2  inches 
y  .2  inch,  secured  directly  to  the  axle  by  understraps,  and  bent  at  the 
ont  so  as  to  form  the  fork;  a  transom  and  a  socket  for  the  pole  joins 
lem  in  front ;  they  are  conuecced  in  rear  by  an  iron  bar  placed  on  top, 
bich  supports  the  end  of  a  double  T-piece  of  iron,  2.75  inches  by  2.36 
icbes,  the  web  1.57  inches ;  this  piece  carries  the  pintle-hook.  The 
>linterbar  is  round,  hollow,  fastened  under  the  fork  by  understraps, 
nd  secured  to  the  axle  by  iron  rods.  The  distance  of  the  pintle-hook 
om  the  axle  is  considerably  greater  than  is  necessary  to  balance  the 
ole,  it  would  seem,  and  increases  the  weight  of  the  limber.  The  pole 
.  of  wood,  and  can  be  readily  taken  out  or  put  in  place. 
The  ammunition-chests  are  of  sheet-steel,  .34  inch  thick,  and  are 
ivided  by  a  principal  vertical  partition  into  two  parts.  Each  part  is 
I  turn  divided  into  six  compartments  by  sheets  of  iron  joined  together, 
nd  strengthened  by  angle-irons  at  their  junctions.  The  projectiles  are 
acked  in  light  wooden  hnves.  with  cleats  to  keep  them  in  place ;  the 
^  vbx  o  liuld  closed  by  a  simple  hook,  and  a  handle  is  secured  to  it  for 
itbdrawing  the  box.  The  cartridges  are  placed  in  the  compartments 
ithout  doors.  The  chests  are  closed  by  two  doors,  which  swing  down 
round  horizontal  hinges  placed  on  the  lower  edge  of  the  chest ;  they 
re  secured  by  means  of  a  double  turnbuckle  attached  to  the  principal 
artition,  and  by  hooks  near  the  ends  of  the  chest.  The  handles  of  the 
best  are  joined  by  a  leather  strap,  and  the  rear  part  of  the  cover  has  a 
et-work  for  holding  knapsacks.  Three  cannoneers  can  be  seated  on  the 
:ont  part  of  the  chest.  The  limber-chest  carries  34  roundS|  of  which 
0  are  shrapnel  and  4  canisters,  distributed  as  shown  in  the  following 
iagram : 


2  canisters. 
6  cartridges. 

10  cartridges. 

10  cartridges. 

2  canisters. 
6  cartridges. 

Implements 

and 
equipments. 

5  double  shells. 

5  double  shells. 

Implements 

and 
equipments. 

• 

5  double  shells. 

5  shrapnel. 

5  shrapnel. 

5  double  shells. 
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Tbe  two  remaining  charges  are  carried  either  in  the  trail-chest  or  in 
the  rear  chest  of  the  caisson.  The  limber  of  the  3-inch  cavalry  gun 
contains  40  rounds,  distributed  as  shown  in  the  following  table : 


2  oanisters. 
8  cartridges. 

12  cartridges. 

* 

12  cartridges. 

2  canisters. 
8  cartridges. 

Implements 

and 
equipments. 

6  double  shells. 

6  double  shells. 

Implements 

and 
equipments. 

6  double  shells. 

6  shrapnel. 

6  shrapuel. 

6  doable  shells. 

Principal  weights  and  dimensions. 

Weightof  the  gun 1,074    pounc^^' 

Weight  of  the  projectile 14    ponnc 

Weight  of  the  charge 3.3poaac 

Initial  velocity 1,476    feet 

Height  of  the  axis  of  the  trunnions 40     incl 

Width  of  the  stock,  front  end 14^  Inches- 
Width  of  the  stock  at  lunette 4i  Inche^^^^ 

Depth  of  the  stock  at  elevating-screw 9.8  inches^""^ 

Depth  of  the  stock  at  lunette 4^  inches^*^^ 

Diameter  of  axle,  the  body 3.S  inches^<^^ 

Diameter  of  axle  at  the  shoulder 4.0  inches. — ^ 

Diameter  of  the  wheels 52f  inches.   ^^ 

Width  of  track 60    inches.  ^^ 

Weight  of  one  wheel • 197^poaods^^ 

Weight  of  clitriage  with  wheels 1,190   pounds.^^ 

The  caisson.    (Plate  V.) 

The  construction  of  the  caisson  is  armilar  to  that  of  the  limber.  It  r 
is  composed  essentially  of  a  stock  formed  of  two  channel-beams  3.5  '^ 
inches  high  and  .2  inch  thick,  and  two  side-rails,  also  channel-beams, 
2.75  inches  high  and  .2  inch  thick,  bent  in  front  to  meet  the  stock, 
and  joined  at  the  rear  by  an  iron  bar.  The  caisson  is  provided  with  a 
brake,  the  cross-piece  of  which  is  a  piece  of  round  pipe  suspended  by  a 
hinge  from  the  side  rails.  The  spare  wheel  is  carried  under  the  caisson 
in  a  horizontal  position.  The  spare  wheel-axle  is  attached  to  the  stock 
by  a  hinge  a  little  in  front  of  the  axle  of  the  rear  wheels ;  the  wheel  is 
lashed  to  the  body  of  the  caisson. 

The  ammunition-chest  is  constructed  like  that  of  the  limber,  but  has 
double  the  capacity.  It  is  made,  so  to  say.  like  two  limber-chests,  placed 
one  in  rear  of  the  other,  and  is  closed  by  4  doors,  2  in  front  and 
2  in  rear,  opening  around  the  lower  horizontal  edge  of  the  chest  It 
contains  60  projectiles,  35  of  which  are  double  shells,  20  shrapnel,  and 
5  incendiary  shells,  with  64  cartridges  of  3.3  pounds,  and  32  cartridges 
of  1  pound  for  plunging  fire.  The  cover  of  the  chest  is  provided  with 
a  netting  for  carrying  various  articles.  The  advantages  which  resalt 
from  this  mode  of  construction  of  the  chest  and  the  arrangement  of  the 
doors,  are  so  obvious  as  to  make  it  needless  to  point  them  out. 

The  weights  of  the  parts  are  as  follows : 
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Ponnda. 
^Veigbt  of  the— 

Carriage  with  the  gnn  and  implements 2,S64 

Limber,  packed 1,990 

CaisBOD,  packed 2,740 

GuQ  with  limber 4,255 

Caisson,  complete ., 4,731 

The  gan  with  its  caisson  carries  a  supply  of  ammanition  of  128  rounds. 

England.— (Plate  VIO 

The  cheeks  are  made  each  of  a  frame  of  angle-iron  of  the  required 
form,  re-enforced  by  welding  to  it  at  the  place  where  the  trunnion-bed 
should  come  a  solid  piece  of  iron  of  a  thickness  equal  to  the  width  of 
the  angle-irons,  and  large  enough  to  cut  out  of  it  the  semi-circular  recess 
for  the  trunnion-bed,  which  is  accomplished  by  means  of  a  common 
band-saw.  To  the  inner  side  of  this  frame  a  plate  of  boiler-iron  of  cor- 
responding form  is  riveted.  The  cheeks  are  joined  by  two  iron-plate 
transoms,  one  in  front  and  the  other  in  rear  of  the  axle-body,  by  two 
bolts  passing  through  iron  pipes,  and  by  the  lunette.  The  cap-squares 
are  secured  by  a  chin-bolt  which  does  not  pass  entirely  through  the  cap- 
squares,  and  a  pin  which  runs  through  the  cheek  and  a  hole  in  a  lug 
welded  to  the  under  side  of  the  cap-squares. 

The  elevating  apparatus,  which  is  known  as  the  Whitworth  pattern, 
consists  of  a  long  screw  and  bronze  female  screw  with  a  bevel-gear  cut 
on  its  lower  surface.  A  spindle  with  a  bevel- wheel  on  one  end  passes 
through  the  right  cheek-piece,  and  has  attached  to  it  a  bronze  hand- 
wheel  by  which  the  screw  is  worked.  The  female  screw  and  bevel- wheel 
are  contained  in  a  wrought-iron  box  having  trunnions  which  support  it 
between  the  sides  of  the  trail ;  the  journal-boxes  are  bolted  on  the  inside 
of  the  trail-pieces.  The  elevating-screw  admits  of  elevations  of  21^  and 
depressions  of  iP.  The  IGpounder  gun-carriage  has  a  trail-box  of  sheet- 
iron,  divided  into  two  compartments,  for  holding  small  tools.  Its  cover 
is  fastened  by  a  hasp  and  turn-buckle. 

The  axle  and  axle-body  are  pf  iron,  and  constitute  a  beam,  in  section 
a  box-girder.  The  body  is  riveted  to  the  axle,  and  also  to  the  cheeks, 
by  means  of  angle-irons. 

Two  wooden  boxes,  strengthened  by  corner-irons  and  provided  with 
iron  handles,  are  secured  to  the  axle-body,  one  on  each  side  of  the  gun, 
and  carry  each  two  rounds  of  canister.  They  also  serve  as  seats  for 
two  gunners.  A  step  for  their  feet  is  fastened  to  the  box,  and  when  not 
in  use  slides  out  of  the  way»  A  lock-shoe  is  used  to  check  the  motion 
of  the  carriage  down  hill,  and  the  chain  is  arranged  so  as  to  allow  the 
wheel,  when  it  is  desired  to  unlock  it,  to  run  over  the  shoe,  which  is 
then  picked  up  and  hung  on  the  carriage. 

The  wheels  (Plate  YII)  have  bronze  naves,  which  are  in  three  pieces,  the 
pipe-box  being  of  harder  metal  than  the  two  flanges.  The  felloes  of  ash 
and  the  spokes  of  oak,  are  made  by  machinery.  The  inner  ends  of  the 
spokes  are  wedge-shaped,  and  form  when  driven  a  perfect  arch  around 
the  pipe-box.  The  tenons  are  not  of  the  same  diameter  throughout  their 
length,  but  are  larger  at  the  shoulder,  and  fit  in  the  fellies  bored  with 
two  bits  of  different  sizes.  To  assemble  the  wheel,  the  tenons  of  the 
spokes  are  entered  in  the  holes  in  the  felloes,  and  laid  on  a  horizontal 
bed  in  the  position  in  which  they  are  to  be  pat  together,  and  by  means 
of  a  hydraulic  press  arranged  for  the  purpose  the  spokes  are  first  firmly 
pressed  hosie  into  the  felloes,  which  are  next  forced  close  together*  TVi^^ 
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wheel  is  next  taken  to  the  shop  to  have  the  tire  set.  It  is  laid  down  on 
a  platform  covered  with  a  plate  of  iron  resting  in  a  tank  of  water,  in 
which  the  whole  platform  can  be  readily  immersed.  The  tires  are 
heated  in  a  fnmacei  lying  flat.  When  snf^ciently  hot,  one  is  taken  ont 
and  placed  on  the  wheel,  which  has  first  been  immersed  in  the  tank. 
When  the  tire  has  been  properly  adjusted  in  position,  the  platform  is 
snnk  in  the  water  until  the  tire  has  sufficiently  cooled.  In  this  way 
about  one  hundred  tires  can  be  set  in  a  day.  The  ends  of  the  spokes 
are  next  turned  off  to  admit  the  pipe-box,  which  is  forced  into  place ; 
the  two  flanges  are  put  on  and  firmly  bolted  together  by  triangular  bolts 
passing  between  the  spokes. 

Limber. 

The  limber  is  formed  of  three  futchells,  an  angle-stay,  a  splinter-bar 
and  two  stays,  an  axle,  axle-body,  and  pintle-hooks,  all  of  iron,  with  foo^ 
boards  and  shafts  of  wood.  To  diminish  the  weight  thrown  on  the 
shaft-horse,  the  ammunition-chests  are  thrown  well  to  the  rear,  and 
held  by  four  knees  of  T-iron  screwed  to  the  rear  side  of  the  axlebed. 
The  limber  is  fitted  for  single,  double,  and  treble  draught,  and  by  oxen. 

Ammunition-chests. 

Three  chests  are  carried  on  the  limber.  Two  of  them  are  similar. 
They  are  all  made  of  wood,  strengthened  by  corner-pieces  of  iron.  The 
side  chests  are  partitioned  off  to  carry  18  rounds  of  ammunition.  The 
center  chest  has  copper  partitions,  and  carries  fuses,  friction-primers^ 
&c. 

Caisson. 

The  caisson  is  of  iron,  with  the  exception  of  the  foot-boards.  The 
stock  is  formed  of  two  channel-beams.  The  spare  wheel  is  carried  on 
an  arm  secured  to  two  plates  riveted  to  the  inner  sides  of  the  beams 
forming  the  stock,  the  plates  being  bolted  together  with  bolts  having 
pipes  over  them  between  the  plates.  A  block  of  elm  to  act  as  a  stay  is 
riveted  to  the  stock.  The  caisson-body  carries  four  ammunition-chests 
and  four  under-boxes.  The  ammunition-chests  are  the  same  as  the  side 
chests  on  the  limber,  except  in  some  of  the  leather  fittings.  A  lock-shoe 
is  used,  the  same  as  for  the  gun. 

Principal  weights  and  dimemions. 

9-poander.    16-poander. 

Hei|;ht  of  the  axis  of  the  trnnnioDS  above  the  gronnd 42  in.  43^  in. 

Pressure  of  trail  on  the  gronnd 211  lbs.  S66  lbs. 

Weight  of  gnn-oarriage,  empty 1,300  lbs.  1,480  lbs. 

Weight  of  gnn-carriage,  packed 2, 320  lbs.  2, 957  lbs. 

Weight  on  pintle-hook,  withont  ganners  ....; 140  lbs.  147  lbs. 

Weight  of  limber,  empty 1,235  lbs.  1,270  lbs. 

Weightof  limber,  packed l,7311be.  1,792  lbs. 

Weight  of  caisson,  empty 2,725  lbs.     lbs- 
Weight  of  caisson,  packed 4,530  lbs.  4, 660  lbs. 

Geemany.— (Plate  YIII.) 

The  field-carriages  are  provided  mainly  by  contract.  Krupp  makes^ 
the  largest  numtKBr.  In  his  last  model  the  cheek  and  trail-piece,  in- 
stead of  being  strengthened  by  angle-iron  riveted  around  tbe  outer 
edge,  is  made  of  steel,  and  has  this  flange  set  up  in  a  die  while  the 
metal  is  hot.  The  plates  are  first  rolled  to  about  the  size  required,  then 
cat  to  the  exact  shape^  heated  to  redness,  and  forced  by  means  of  hj- 
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draalic  power  into  the  die  or  former,  which  gives  them  the  required 
form ;  that  is,  about  li  inches  of  the  edge  of  the  plate  all  around  is 
burned  up  like  an  angle  iron.  This  necessitates  the  provision  of  an  ex- 
pensive former,  but  when  it  has  been  once  prepared  the  expense  of  mak- 
ing the  cheek-pieces  is  much  diminished,  while  their  weight  for  a  given 
strength  is  considerably  less  than  when  the  flange  is  riveted  on.  The 
3heeks  are  united  by  two  plate  transoms ;  that  near  the  head  of  the 
3heeks  is  cut  out  so  as  to  allow  the  gun  to  be  depressed.  The  trail  is 
farther  strengthened  by  the  two  ends  of  the  trail-chest  and  the  cover, 
which  extends  from  the  elevating-screw  to  the  lunette,  and  by  the  dif- 
ferent assemb\ing-bolts.  Each  cheek  is  re-enforced  by  a  system  of  braces 
secured  to  the  inner  faces  between  the  flanges,  and  intended  to  prevent 
the  trail  from  bending  in  firing.  The  axle  is  of  tempered  steel,  and  is 
cylindrical  in  the  body.  The  arms  are  conical,  and  for  a  distance  are 
fattened  to  hold  the  grease.  The  linch-pin  is  elliptical,  and  has  a  flat 
bead,  which  may  be  used  as  a  step.  The  wheels  have  bronze  naves,  12 
spokes  and  6  felloes,  of  wood ;  their  diameter  is  55  inches,  (4  inches  less 
than  the  model  of  1864.)  The  linch-washer  is  covered  by  a  molding 
of  the  nave.  Leather  shoulder- washers  are  used  to  lessen  the  noise  in 
marching.  Two  iron  connecting-rods  join  the  axles  near  the  shoulder 
with  the  trail,  strengthening  the  former.  In  the  9-centimeter  these  rods 
carry  two  seats  for  two  gunners.  The  seats  are  provided  with  a  back 
of  netting.  India-rubber  springs  to  lessen  the  force  of  the  shock  going 
over  rough  roads^  and  a  step  for  the  convenience  of  the  gunners  taking 
their  seats  and  to  rest  their  feet  on  during  the  march.  The  carriage  is 
provided  with  brakes,  which  are  operated  during  the  march  by  the  gun- 
ners mounted  on  the  axle-seats.  The  figure  shows  how  these  brakes  are 
arranged }  they  may  be  also  used  to  check  the  recoil  in  firing. 

The  elevating  apparatus  is  composed  of  a  double  screw,  (Fig.  12,)  the 
inner  one  having  a  flat  head  with  a  hole  drilled  in  it  The  breech  rests 
on  a  bronze  block,  which  is  embraced  by  the  two  rod-supports;  they 
turn  around  a  horizontal  bolt  passing  through  the  cheeks  near  the  head  ' 
of  the  carriage.  The  head  of  the  inner  screw  is  hinged  to  the  rods  under 
the  block.  The  outer  screw  has  a  wheel-handle  for  giving  the  elevation. 
A  small  chain  attached  to  the  trail-chest  cover  is  used  to  fix  this  wheel 
in  its  position,  and  prevent  it  from  turning  during  the  march.  The  nat 
of  the  elevating-screw  has  trunnions  which  turn  in  trunnion-holes  in  the 
cheeks.  The  8-centimeter  gun-carriage  will  admit  of  elevations  from 
15^  depression  to  18<^  of  elevation,  and  the  9-centimeter  carriage  from 
15^  depression  to  16^  of  elevation. 

Among  the  other  irons  of  the  carriage  may  be  mentioned  the  trunnion- 
beds  and  cap-squares.  These  last  are  held  in  place  by  a  vertical  bolt, 
which  passes  through  the  flange,  and  serves  as  a  handle  for  the  man 
seated  on  the  axle.  The  iron  pointing-bar  on  the  left  cheek  is  movable 
around  one  of  the  lunette-bolts ;  it  can  be  turned  down  to  the  rear,  and 
rests  on  an  iron  fork  on  the  cheeks.  A  case  for  grape-shot,  with  leather 
and  felt  lining,  is  on  the  left  cheek,  and  on  the  right  a  sponge-ring  near 
the  axle-seat,  and  a  sponge-socket  near  the  lunette. 

A  short  rammer  is  carried  in  the  trail-chest.  It  is  composed  of  a 
wooden  head  and  a  hollow  iron  staff.  It  is  used  in  placing  the  projectile 
and  cartridge  m  position ;  the  staff  has  a  mark  on  it  for  this  purpose. 
The  staff  may  be  also  used  to  open  the  breech  when  it  sticks;  it  is  en- 
gaged in  the  handle  as  a  key. 

Limber. — ^The  wheels  and  axles  are  the  same  as  for  the  csurriage.  Two 
parallel  hounds  embrace  the  pole  at  their  front  end,  and  are  joined  at 
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the  rear  by  a  transom,  to  which  the  pintle-hook  is  fastened.    The  late»t> 
pattern  is  made  of  iron,  with  the  exception  of  the  wheels  and  pole. 

The  ammanition-chest  is  of  sheet-iron,  and  has  on  it  two  iron  supports -^ 
for  a  leather  back-strap  for  the  gunners.    The  rear  side  (that  is  to  sa^^     i 
that  which  faces  the  gunner  who  is  distributing  the  ammunition)  ha     -^ 
two  rectangular  openings,  each  provided  with  a  door,  which  opens  b^^ 
turning  down  toward  the  rear.    The  doors  are  closed  by  means  of  hasp^  ^^ 
turning  around  the  edge  of  the  cover.    An  iron  arc  with  two  8upport=^- 
notches  is  attached  to  the  right  end  of  the  cover  and  serves  to  hold  i^  ^t 
open. 

Caisson. — Experimental  caissons  made  of  iron  are  now  being  testei  ^ti 
with  a  view  to  their  adoption. 

Batttry-wagon. — The  body  of  the  battery-wagon  is  cut  out  where  th^^  e 
front  wheels  would  strike  it,  so  as  to  permit  the  wagon  to  make  a  sborg'  ^t 
turn.  The  opening  to  the  biddy  is  at  the  end,  and  the  cover  is  provideci^^d 
with  a  wire  railing  to  hold  light  articles  which  may  be  carried  cm  the  top< 


Principal  dimeTisions  and  weights. 

3.1.1n.  3.464-111 ^ 

Heijght  of  the  axis  of  the  gun  above  the  groaod, inches 44.5  44. ^^     ^ 

Weight  of  the  carriage  with  trail  hand-spike,  pounds 1,080  1, 157 

Weight  of  the  carriage  with  gnn  and  implements,  poands 1, 967  2, 164 

Weight  of  the  trail  on  the  ground,  pounds 165  163 

Weight  of  the  limber  not  loaded,  poands 1,153  1,167 

Weight  of  the  ammunition,  pounds 562  648 

Weight  of  the  tools,  implements,  &c.,  pounds 253  253 

Weight  of  the  limber  loaded,  pounds 1,969  2,060 

Weight  of  the  gun  and  carriage  and  limber  without  gunners,  pounds .  3, 968  4, 277 

Weight  of  the  gun  and  carriage  and  limber  with  5  gunners,  poands 5, 015 

Weight  for  each  horse  without  gunners,  pounds 660  71*2 

Weight  for  each  horse  with  gunners,  pounds 835 

Preponderance  of  the  end  of  the  tongue  without  gnnners,  pounds 18. 7  20 

Weight  of  the  caisson  loaded  for  the  batteries,  pounds 4, 696  4, 940 

Weight  of  the  caisson  loaded  for  the  park,  pounds 4, 806  4 ,  960 

Ammunition  carried. 


For  the  3.1  inch. 

For  the  3.464-inch. 
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RUSSIAN. 

This  carriage  is  in  its  general  constraction  like  those  already  described.. 
The  cheeks  are  made  of  boiler-plate,  .25  inch  thick,  and  strengthened 
by  angle-irons  riveted  around  the  edge.  The  axle  is  square  in  cross* 
section,  3  inches,  and  is  strenthened  to  resist  the  recoil  of  the  gnn  by  a 
flat  bar  of  iron  bolted  to  it,  the  bolts  not  parsing  through  the  axle,  bat 
around  it,  and  secured  by  nuts. 

The  wheels  have  bronze  naves.    Each  felloe  is  bolted  to  the  tire  by  a 
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bolt  near  each  end.  TjDder  the  heads  of  each  pair  of  bolts  nearest  each 
other  is  an  iron  plate,  let  into  the  under  side  of  the  felloe,  and  serving 
as  a  washer  to  the  bolt-heads,  thus  strengthening  the  wheel  at  the  junc- 
tion of  the  felloes. 

The  elevating-screw  is  a  double  one,  and  allows  of  an  elevation  of  20^. 
The  carriages  made  ten  years  ago  were  constructed  with  a  top-carriage, 
which  had  a  lateral  motion  around  a  vertical  pintle  fastened  to  the  axle 
of  the  carriage.  By  this  means  the  gunner  could  point  the  gun  without 
depending  upon  the  man  at  the  trail^handspike  to  give  the  exact  direc- 
tion. Experience  showed,  however,  that  the  complication  of  the  parts 
and  the  weakening  of  the  carriage  were  not  compensated  for  by  the 
advantages  gained,  and  this  feature  has  been  suppressed  in  the  car- 
riages of  recent  construction.  The  traiLhandspike  is  wood,  shod  with 
iron,  and  made  £Etst  to  a  hinge  ou  the  trail  of  the  carriage,  90  that  it  can 
be,  when  not  in  use,  folded  back  on  the  trail. 

The  ammunition-cart  is  covered  with  sheet-iron,  and  lined  on  the  inside 
with  coarse  tow-cloth,  glued  to  the  wood.  More  recently  the  cart  has 
been  superseded  by  the  caisson  with  four  wheels,  drawn  by  horses 
attached  for  draught  as  in  our  service. 

Among  the  regular  stores  assigned  to  each  battel^  is  a  brass  mold 
for  casting  new  jackets  on  projectiles  which  have  been  fired  and  recov- 
ered. Tbe  Khivan  campaign  developed  serious  objections  to  the  leaden 
coat,  some  of  the  pieces  having  been  rendered  temporarily  unservice- 
able by  the  leading  of  the  bore.  To  prevent  this  in  future,  the  lead- 
coated  projectiles  are  covered  with  a  composition  made  of  25  parts  of 
beef-tallow,  50  parts  of  common  soap,  and  25  parts  of  parafiSne,  applied 
with  a  brush.  !New  projectiles  are  provided  with  copper  bands  for  filling 
the  grooves  and  imparting  rotation. 

Instead  of  woolen  sponges  for  sponging  the  bore,  brushes  are  used ; 
the  bristles  are  held  in  place  by  pitch.  Brass-wire  brushes  have  been 
tried,  but  their  use  has  been  abandoned. 

Weight  of  gnn,  carriage,  and  limber,  loaded,  pio-^  3'^  S^aS^s  forfhetpTod'er 
neers^  tools  and  men's  knapsacks  included.        j  ^  ^  P^°^«  J^^  J£«  hore-'artUlery. 

Weight  for  each  horse,  including  5  cannoneers,        '^  P^-,^«  J^^t'&l'r" 
mounted  on  the  carriage  and  limber.  ^      r^^  ^^^^  ^^^  ^^^  ho^^-artiUery 

Colonel  EngUhardfs.     (Plate  IX.) 

The  great  strain  brought  on  the  carriage  by  firing  the  large  charges 
that  are  used  in  the  new  artillery  renders  the  construction  of  the  car- 
riage a  difficult  problem,  to  be  sure  of  the  required  strength  without 
exceeding  the  limits  of  the  weight  hitherto  deemed  admissible,  which 
cannot  be  exceeded  without  encountering  grave  objections  in  the  serv- 
ice of  the  piece. 

Already  many  attempts  have  been  made  to  lessen  the  shock  on  the 
carriage  by  the  introduction  of  springs  of  different  forms,  intended  to 
give  a  certain  elasticity  and  avoid  breakage.  A  carriage  of  this  kind 
was  exhibited  at  Vienna  by  the  Bochum  Company.  The  desired  elas- 
ticity was  obtained  by  the  use  of  a  Brown's  spiral  spring,  arranged 
somewhat  in  the  same  manner  as  in  Colonel  Englehardt's  carriage. 
Metallic  springs  are,  at  best,  frail,  subject  to  accidents,  and  otherwise 
objectionable ;  consequently  this  carriage  does  not  seem  to  have  found 
favor. 

Colonel  Englebardt,  of  the  artillery  of  the  Imperial  Guard,  has  exper- 
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imented  in  Bassia  on  a  carriage  of  this  kind,  which,  it  appears  from  the 
experiments  made,  has  given  highly  satisfactory  resalts.  The  carriage 
is  distinguished  by  its  simplicity  of  constraction,  and  is  composed 
essentially  of  two  parts,  the  carriage  proper,  and  the  slide  and  wheels. 
The  carriage  is  formed  of  two  cheeks  of  sheet-iron,  the  edges  formed  np 
and  joined  together  by  a  lunette  and  4  transoms,  two  .of  which,  bb  ccy 
are  between  the  cheeks,  and  two,  dd  ff^  are  in  the  trail ;  these  last  also 
form  the  ends  of  the  trail-chest,  in  which  the  elastic  cushion  is  placed. 
The  different  details  of  the  construction  are  given  in  the  figure,  in  which 
the  elevating-apparatus  is  not  shown ;  only  the  stays  p  and  the  jour- 
nals for  its  trunnions  are  represented.  It  will  be  sufficient  to  point  out 
in  the  drawing  the  iron  plate  t,  a  kind  of  spade,  riveted  and  bolted  to 
the  end  of  the  trail,  intended  to  penetrate  the  ground  when  the  carriage 
is  in  battery,  and  to  check  the  recoil.  The  part  which  the  inventor 
designates  by  the  term  slide  embraces  the  axle  A  with  the  wheels ;  it  is 
joined  by  two  rods,  not  shown  in  the  drawing,  to  a  Istrong  cross-head,  g. 
The  axle-nnderstraps,  as  well  as  the  hole  in  the  trail  for  the  cross-head, 
are  sufficiently  long  to  allow  the  pieces  which  work  in  them  considerable 
play,  so  that  the  slide  may  move  without  imparting  motion  to  the  car- 
riage. Under  all  other  circumstances  except  violent  shocks,  produced  by 
firing  or  by  similar  causes,  the  carriage  and  slide  are  united  in  an  un- 
alterable manner  by  means  of  an  elastic  cushion.  This  is  composed  of 
five  strong  sheets  of  cork,  ^,  pressed  between  the  transom  d  and  a  mov- 
able plate,  m.  The  two  strong  bolts  i  pass  through  the  whole  and  are 
secured  to  the  cross-head,^.  By  turning  the  nuts  on  the  ends  of  the  bolts 
i  any  desirable  initial  compression  may  be  brought  on  the  sheets  of  cork. 

When  the  gun  is  discharged  the  carriage,  on  account  of  the  inertia 
of  the  slide,  ^gins  to  slip,  the  resistance  to  which  at  the  first  moment 
brings  into  play  the  elasticity  of  the  cork-cushion.  The  inventor  hopes 
that  as  the  carriage  proper  alone  receives  the  shock  of  the  discharge, 
the  whole  system  will  suffer  less  fatigue. 

The  carriage  and  slide  weigh  each  507  pounds,  or  1,014  pounds  for 
the  complete  carriage.  The  9c.  (3.5-inch)  gun,  for  which  the  carriage 
is  intended,  weig:hs  1,478  pounds,  and  throws  a  shell  of  25^  pounds. 

This  new  carriage  has  been  subjected  successfully  to  the  test  of  the 
following  firings : 

1st,  100  rounds  with  a  charge  of  2,7  pounds  of  ordinary  cannon-pow- 
der, corresponding  to  an  initial  velocity  of  1,098  feet.  The  recoil  was 
completely  stopped  by  the  plate  on  the  end  of  the  trail  firmly  thrust 
into  the  ground. 

2d,  20  rounds  with  a  charge  of  6.18  pounds  of  large-grain  powder 
with  an  initial  velocity  of  1,335  feet. 

3d,  160  rounds  with  a  charge  of  3.54  pounds  of  cannon-powder,  with 
an  initial  velocity  of  1,197  feet. 

4th,  finally,  660  rounds  with  a  charge  of  2.7  pounds,  with  a  mean  ini- 
tial velocity  of  1,082  feet,  and  a  recoil  of  about  6^  feet. 

In  firing  these  940 rounds  the  carriage  sustained  no  damage  whatever; 
the  different  parts  performed  their  functions  satisfactorily. 

These  tests  of  course  do  not  correspond  entirely  as  to  the  charges 
used  and  the  velocities  obtained,  with  the  requirements  made  on  the 
new  artillery,  but  when  we  consider  that  in  constructions  of  iron  any 
weakness  that  may  exist  is  usually  developed  after  firing  the  first  few 
rounds,  and  as  the  new  carriage  has  shown  no  sign  of  yielding  in  any 
part  in  the  20  rounds  giving  a  velocity  of  1,335  feet,  which  approximates 
to  what  is  regarded  as  necessary  for  field-pieces,  it  must  be  admitted 
that  the  possibility  of  coostructing  a  carriage  on  this  principle,  such  as 
shall  fulfill  all  requirements,  appears  highly  plausible. 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         473 

FRANCE. 

We  had  no  opportanity  of  seeing  any  of  the  field-carriages  ased  in 
the  French  service.  It  has  been  stated  that  it  resembles  mnch  the  latest 
pattern  of  Krupp's  carriage,  in  which  the  cheek-piece  and  flange  are  one 
piece. 

No  details  of  the  constmction  of  the  carriage  have  been  published,  so 
far  as  I  have  been  able  to  hear. 

» 

SWEDISH.    (Plate  X.) 

The  Swedish  carriage  is  made  of  boiler-plate  a  little  less  than  J-inch 
tliick,  strengthened  by  angle-iron,  both  on  the  top  and  bottom  edges,  the 
uug:le-iron  being  turned  inward. 

The  elevating  screw  is  operated  by  means  of  a  second  screw,  which 
turns  the  female  screw  of  the  former,  thus  raising  or  lowering  the  ele- 
vating screw. 

The  limber  has  the  pintle  some  distance  in  rear  of  the  axle,  thns  serv- 
ing to  balance  the  pole  and  relieve  the  weight  from  the  horses'  necks. 

The  hounds  are  made  of  two  pieces  of  angle-iron  riveted  together, 
t:hu8  -Dp 

TRAVELING  FORGES. 

SWEDISH.    (Plate  XI.) 

The  construction  of  the  field-forge  is  novel  and  peculiar.  It  makes 
<^n  important  departure  from  the  long-established  ideas  oti  this  subject, 
^nd,  though  not  such  as  can  be  recommended  in  its  details,  the  marked 
feature  which  makes  it  stand  out  in  strong  contrast  with  the  forges 
\ised  by  other  nations — ^the  substitution  of  the  rotary  fan  for  the  leath- 
ern bellows — is  one  deserving  of  consideration  and  imitation  on  our  part. 

The  economy  of  space  and  weight  in  the  forge,  a  matter  of  much  im- 
portance, is  considerable,  and  this  too  is  gained  without  sacrificing  effi- 
ciency. 

The  fire-pan  is  made  of  thick  wrought-iron,  and  is  provided  with  two 
strong  hooks  for  supporting  it  from  the  end  of  the  forge-box.  It  has 
'  silso  a  copper  pipe  attached  for  conducting  the  blast  firom  the  fan  to  the 
^re-pan.  The  rotary  fan  is  arranged  in  a  portable  box,  which  contains 
the  necessary  countershaft  and  pulley  for  increasing  the  speed  and  the 
ueans  of  adjusting  the  tightness  of  the  belt.  There  is  a  small  sliding 
window  on  the  side  to  supply  the  air,  and  an  orifice  on  the  top,  covered 
^ith  a  movable  cap,  for  attaching  the  bla8^plpe. 

The  tools  and  iron  are  carried  in  boxes  which  may  be  readily  removed. 
The  anvil,  block,  and  fire-pan  are  carried  loose.  The  supply  of  coal  is 
carried  in  a  chest  on  the  limber,  with  an  additional  box  for  small  tools. 

The  wheels  for  forge  and  limber  are  very  low,  being  only  3  feet  6 
inches  in  height,  and  quite  light. 

ENGLISH.    (Plate  XII.) 

The  field-forge  consists  of  a  rectangular  frame  of  angle  iron,  supported 
upon  four  legs  also  of  angle  iron,  which  fold  under  the  frame  when  it  is 
packed  for  the  march.  The  fire-pan  is  supported  over  one  end  of  the 
frame  on  collar-bolts,  and  has  a  back  of  plate-iron,  hinged  so  as  to  fold 
down  on  the  fire-pai)  when  not  in  use.     At  the  other  ead  of  the  frame, 
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and  hinged  to  it,  is  a  rockiug-staff  frame  to  support  the  bellows,  whiclE): 
rests  in  slots  in  the  sides  of  the  frame.    The  rocking-staft'  pivots  on  ^ 
tee-swivel  on  top  of  its  frame.    The  forge-frame  has  foar  handles  fo^ 
convenience  of  handling.    The  water-trough  is  of  sheet-iron,  with  fl^^ 
hooks  on  the  side  to  hang  it  to  the  iire-pan.    The  nail-anvil  is  secure  ^ 
by  a  nut  to  the  frame  of  the  wagon  at  the  rear  end  on  the  near  sid  ^* 
The  vise  when  in  use  is  fixed  to  the  end  of  the  splinter-bar. 

The  forge-frame,  bellows,  anvil  and  block,  water-trough,  &c.,  are  ca  ^*^* 
ried  on  the  march  in  an  artillery  wagon,  the  frame  secured  by  two  screvi^^^® 
to  the  bottom  of  the  wagon. 


i 


Weight  of  bellows , 

Weight  of  forge,  frame,  &c. 30- *« 

MOUNTAIN-ABTILLEBT  OABRIAGSS. 

The  carriage  for  the  mountain-rifle  is  similar  in  material  and  genen 
construction  to  that  of  the  field-gun,  and  combines  strength,  simplicit: 
and  lightness.  The  axle  is  without  an  axle-body,  and  the  wheels  ha^ 
metal  naves. 

The  Eussian  carriage  has  very  short  cheeks,  the  front  ends  of  whicr 
are  cut  off  obliquely  instead  of  vertically  ;  the  trunnion-beds  are  let  inl 
this  oblique  face,  and  the  trunnions  are  held  by  cap-squares  and  key^^^ 
Kmpp  makes  two  sizes  of  carriages  for  the  8-centimeter  and  6-centim( 
ter  guns,  respectively.    The  elevating-screw  admits  of  18^  of  elevatioi 
and  10^  depression.    The  ammunition-chests  are  made  of  wood,  witi 
iron  angle-pieces.  ^^ 

The  English  have  two  carriages  (Plate  XIII)  for  two  7-pounder  guns^--^^ 
one  of  which  weighs  150  pounds  when  made  of  steel,  and  200  pounds  i^  ^ 
made  of  brass ;  the  other  weighs  200  pounds  when  made  of  steel,  amf 
224:  if  made  of  bronze.    The  wheels  are  30  inches  and  36  inches  i 
diameter,  respectively,  and  have  a  track  of  27  inches. 

The  elevating  apparatus  consists  of  a  movable  bed,  which  hooks  on 
cross-bar  between  the  cheeks  over  the  axle,  and  has  two  studs,  one  on 
each  side,  to  rest  in  racks  riveted  to  the  inside  of  the  trail-pieces.    A 
sliding-quoin  rests  on  the  bed,  and  is  worked  by  a  screw  which  passes 
through  a  collar  in  the  end  of  the  bed  and  enters  a  nut  in  the  quoin. 

A  light  iron  limber  is  made  for  the  heavier  carriage,  and  carries  two- 
ammunition-chests,  which  contain  ten  rounds  of  ammunition  each. 

In  transportation  the  gun  is  carried  in  Eussia  and  Germany  over  the 
horse's  spine,  the  breech  in  front,  this  being  deemed  the  more  favorable 
position  for  passing  narrow  passes  and  the  roads  through  which  mount- 
ain artillery  has  frequently  to  make  its  way.  The  objection  to  having 
any  part  of  the  load  crossways  bas  induced  the  Eussians  to  detach  the 
axles  for  transportation,  believing  that  the  delays  which  may  occur  on 
the  march  from  the  axle-arms  interfering  with  a  free  passage  through 
woods,  &;c.,  would  be  greater  than  would  result  from  having  to  adjust 
the  axle  to  the  carriage  when  it  was  required  to  commence  fixing.  The 
carriage  pack-saddle  is  provided  with  a  rear  pad  to  protect  the  animal's 
rump  from  blows  from  the  end  of  the  trail. 

Principal  weights  and  dimensions  of  Krupp's  carriages, 

8-««iiUineter.        &o»iitiiB«ier. 

Wei|]:ht  of  carriage  with  wheels 3^     pounds.    17bi  pounds- 
Weight  of  gon  with  wedge 227     poands.    198    pooads- 

Weight  of  ammunition-cheBt,  packed 103. 6  pounds.    105i  poands- 
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8-centimeter.  6-oeiitimeter. 

Namber  of  rounds  Id  each  chest 8  16 

Weight  of  pack>saddle i 46^   pounds.  46^pounda. 

Weight  of  powder-charge 14      ouooes.        7    ounces. 

Weight  of  shell,  loaded ^ 8  lbs.  13  oz.        4  lbs.6io^ 

Initial  velocity  of  shell 952     feet.  919   feet. 

EngliBh  carrUiges. 

Ponnda. 

Weight  of  light  carriage  without  wheels 161 

Weight  of  light  carriage  with  wheels 287 

Weight  of  heavier  carriage  without  wheels 192 

Weight  of  heavier  carriage  with  wheels 328 

Weight  of  limber 333 

SEACOA8T  AND  GARRISON  CAIHMAGBS. 

Prior  to  the  introdaction  of  heavy  charges  and  elongated  projectiles 
for  use  in  heavy  gans,  the  chassis  was  of  safficient  length  that  the  recoil 
of  the  top  carriage  should  be  absorbed  by  its  friction  on  the  chassis-rails 
before  the  entire  length  of  the  latter  had  been  traversed;  bat  of  late 
years,  when  the  improvement  in  powder  has  been  sach  as  to  render  it  a 
practicable  thing  to  fire  heavy  charges  with  projectiles  weighing  two  or 
three  times  the  weight  of  a  round  shot  of  the  same  caliber,  the  increase 
in  the  recoil  has  become  so  great  as  to  render  it  imperatively  necessary 
to  resort  to  other  means  by  which  it  may  be  controlled  within  the  limits 
of  the  chassis-rails.  Difterent  methods  of  more  or  less  merit  have  been 
from  time  to  time  proposed.  That  of  multiplied  friction  of  numerous 
plates,  or  the  compressor,  as  it  was  called,  seemed  for  a  time  to  find 
most  favor  throughout  Europe  until  Captain  Fraser,  of  the  English 
navy,  proposed  the  hydraulic  bufier,  and  showed  its  successful  practical 
operation,  when  soon  after  it  was  adopted  by  Krupp  in  the  construction 
of  his  heavy  carriages  for  Russia  and  Germany,  since  which  time  it  has 
been  generally  adopted  by  every  nation  for  heavy  carriages  to  be  used 
in  the  land-service,  France,  perhaps,  excepted.  Its  simplicity  and 
economy  of  construction,  its  efficiency,  and  its  automatic  operations  are 
the  features  which  commend  it  to  general  favor. 

A  hollow  cylinder  firmly  fastened  to  the  chassis,  abutting  the  middle 
of  the  rear  transom,  a  piston-rod  secured  to  the  top  carriage  and  work- 
ing in  this  cylinder,  with  four  holes  in  the  piston-head  for  the  passage 
of  the  fluid  which  partly  fills  the  cylinder,  compose  the  essential  parts 
of  the  hydraulic  buffer  as  it  b  as  been  universally  adopted. 

In  some  carriages  made  by  Krupp  for  the  German  navy  the  cylinder, 
instead  of  being  placed  on  the  rear  part  of  the  chassis,  against  the  rear 
transom,  has  been  placed  in  front  so  that  the  piston-rod  will  be  gradu- 
ally palled  out  of  the  cylinder  instead  of  being  thrust  in,  as  is  usually 
the  case.  It  was  supposed  that  for  naval  carriages  there  might  be  some 
advantages  in  this  arrangement  which  did  not  apply  to  land-carriages, 
whereas  the  greater  expense  that  necessarily  attends  its  construction, 
and  the  greater  difficulty  of  preventing  leakage  around  the  piston,  has 
operated  to  prevent  the  adoption  of  this  arrangement  for  other  car- 
riages. 

The  cost  of  the  hydraulic  buffer,  as  well  as  the  weight  added  to  the 
carriage,  is  less  than  those  of  the  pneumatic  buffer  by  about  one-third. 

GERMANY. 

The  heavy  carriages  for  both  the  land  and  sea  services  are  made,  not 
io  government  shops  under  the  directions  of  its  own  officers^  bat  ^t^ 
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famished  by  private  parties  who  have  granted  to  them  in  their  contracts 
a  wide  latitude  both  as  to  the  kind  of  material  to  be  used  as  well  ^ 
other  matters  of  detail;  they  are  not  obliged  to  follow  a  given  model  ot 
produce  constructions  which  shall  be  nearly  alike.    The  result  isth^^ 
the  carriages  constructed  by  different  contractors  are  widely  differei^^ 
from  each  other,  though  they  may  be  intended  for  the  same  purpose  at^^ 
even  for  the  same  gun.    An  expression  of  opinion  was  heard  in  oppo^ 
tion  to  this  system  of  procuring  supplies,  as  it  tended,  or  was  so  believ^^^ 
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to  make  the  carriages  in  some  cases  heavier  than  were  needed  to 
form  the  work  required  of  them. 

Some  of  the  carriages  built  by  Krupp  for  the  navy  have  the  cyliod 
for  the  hydraulic  buffer  placed  on  the  front  part  of  the  chassis,  so  th 
the  strain  brought  on  the  piston-rod  shall  be  one  of  tension  instead 
compression.    This  disposition  of  the  cylinder  was  suggested  under  tl 
belief  that  in  a  ship's  carriage,  which  is  subjected  to  violent  motions  fro- 
the  waves  of  the  sea,  the  regular  action  of  the  carriage  would  be  h 
interfered  with  when  so  constructed  than  when  arranged  in  the  ordinaj^^^ 
way. 

In  carriages  for  the  land-service  these  reasons  do  not  obtain,  and 
this  arrangement  of  the  cylinder  involves  a  greater  cost  of  the  carriage 
and  it  is  more  difficult  to  prevent  the  loss  of  the  fluid  by  leaking  aroan 
the  piston-rod  where  it  passes  through  the  head  of  the  cylinder,  thi- 
mode  of  construction  has  not  been  adopted. 

The  parties  who  have  heretofore  furnished  nearly  all  of  the  heavy  cai 
riages  are  Krupp,  of  Essen,  and  Gruson,  of  Buckau,  near  Magdeburg. 

Gru8on?8.    (Plate  XIV.) 

Carriages  for  guns  of  Sinch  caliber  only  have  been  furnished  by 
son.    They  differ  from  the  corresponding  carriages  made  by  Krupp  i 
this  essential  particular  that  cast  iron  is  used  for  several  of  the  impor 
tant  parts  in  place  of  cast  steel  or  wrought  iron,  and  in  consequence 
cheaper  but  heavier  carriage  is  made.    The  8-inch  guns  are  of  two  dis^ — 
tinct  classes,  differing  from  each  other  in  the  distance  between  the  rim^ 
bases,  being  35''  and  25.3''  respectively,  and  requiring  separate  carriages.-^ 

Top  carriage. 

The  top  carriage  consists  of  two  cheeks  of  cast  iron,  each  in  a  single 
piece,  with  a  rib  on  the  outside  extending  around  the  edge  and  forming 
on  the  lower  side  a  shoe  which  slides  on  the  rail.  The  cheek  is  cut  out 
in  the  middle  to  make  it  lighter,  and  is  reinforced  with  a  rib  aronnd  the 
edge  of  the  hole  thus  formed.  The  cheeks  are  connected  together  by 
two  cast-iron  transoms,  front  and  rear,  at  right  angles  to  the  shoe,  each 
held  in  place  by  two  pins  and  three  bolts.  The  spaces  between  the  ends 
of  the  transoms  and  the  cheeks  are  filled  np  with  melted  zinc,  and  when- 
ever two  pieces  of  cast  iron  are  connected  together  without  planing  the 
surfaces  melted  zinc  is  poured  into  the  space  between  them. 

The  front  transom  has  a  cross-head  cast  to  it  on  its  under  side  to 
operate  the  piston-rod,  and  guides  to  direct  the  motion  of  the  top  car- 
riage on  the  rails.  Guide-hooks  are  bolted  on  the  under  side  of  this  tran- 
som to  prevent  any  vertical  motion  of  the  top  carriage  and  the  bending 
of  the  piston-rod. 

A  sheet-iron  step  rests  on  two  brackets  which  are  bolted  to  the  cheeks 
in  rear  of  the  rear  transom  for  the  man  to  stand  on  who  elevates  or  de- 
presses the  gun. 

The  rib  on  the  outside  ot  IV\^  clvtiek  f.inn.s  a  recess  at  the  fr«>iit  and 
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"ear  corner  for  the  truck-wheels,  which  are  made  of  cast  iron  bushed 
^ith  white  metal,  and  provided  with  lubricating  holes.  The  axle  of  the 
xoDt  roller  is  bolted  to  the  cheek.  The  rear  rollers  are  slightly  larger 
^han  the  front  ones,  and  are  mounted  on  an  eccentric  axle.  The  part 
>f  the  axle  which  passes  through  the  cheek  is  made  larger  than  the  rest 
hud  has  a  circular  slot  extending  about  a  quarter  of  the  circumference 
urouud  it.  A  screw  set  in  from  the  rear  end  of  the  cheek  plays  in  this 
ilot  and  acts  as  a  stop  to  limit  the  turning  of  the  axle,  and  also  to  pre- 
srent  it  from  moving  in  the  direction  of  its  length.  There  is  a  hole  in 
:he  axle  on  the  inside  of  the  cheek  for  the  end  of  a  handspike  by  which 
to  tarn  the  axle  and  throw  the  rollers  in  or  out  of  gear. 

The  elevating-apparatus  consists  of  a  strong  screw  pivoted  on  a  shaft 
secured. to  the  left  cheek,  and  a  female  screw  of  brass  which  is  operated 
by  means  of  four  handles  cast  to  the  lower  part  of  the  female  screw, 
[ndia-rubber  rings  are  interposed  between  the  female  screw  and  box  to 
lessen  the  force  of  the  shock  of  the  recoil  on  the  screw-box. 

The  top  carriage  for  the  smaller  gun  differs  from  that  just  described 
In  this,  that  the  cheeks  are  bent  outwards  at  the  bottom  to  preserve  the 
same  distance  between  the  shoes  in  the  two  carriages,  so  that  the  same 
chassis  may  be  used  for  either,  and  in  having  a  different  elevating  ap- 
paratus. 

The  preponderance  of  these  guns,  992  pounds,  allows  the  application 
of  a  single  elevating-screw  under  the  breech  of  the  gun,  a  female  screw 
1t>eing  fitted  in  a  boss  on  the  rear  transom. 

In  order  to  obtain  high  angles  of  elevation  without  having  a  screw  of 
Tcry  great  length,  a  cast-iron  cap  is  placed  on  the  head  of  the  screw 
between  it  and  the  gun,,  and  is  kept  there  for  all  angles  of  elevation 
less  than  8^,  which  corresponds  to  a  range  of  3,280  yards. 

Chassis. 

The  rails  are  12-inch  rolled  beams,  connected  together  by  three  tran- 
soms of  boiler-plate,  two  at  the  front  and  one  at  the  rear  end.  Wooden 
hurters  are  secured  to  the  front  end  of  the  rails  for  the  front  truck- 
wheels  to  strike  against.  India-rubber  eounter-hurters  are  secured  to  the 
box-fiange  of  the  hydraulic  cylinder,  and  are  struck  by  the  guides  on 
the  rear  transom  of  the  top  carriage.  The  hydraulic  cylinder  is  of  cast 
iron,  75  inches  long  and  1.4  inches  thick.  It  has  a  flange  or  seat  cast 
on  the  bottom  at  each  end  for  securing  it  to  the  bottom  transom.  The 
rear  seat  takes  the  form  of  an  open  box,  the  length  equal  to  the  distance 
between  the  rails  to  which  it  is  bolted,  as  well  as  to  the  bottom- transom. 
The.  ends  of  the  cylinder  are  turned  off  square,  and  are  closed  by  cas^ 
iron  covers  fitted  closely  and  bolted  to  the  cylinder,  a  piece  of  paste- 
board saturated  in  linseed  oil  being  interposed  between  the  surfaces  to 
make  a  close  joint. 

The  front  cover  contains  the  stuffing-box,  which  is  of  brass.  The  rear 
cover  has  a  recess  in  the  inside,  so  that  the  nut  on  the  end  of  the  pis- 
ton-rod shall  not  strike  it.  There  is  a  gauge-cock  in  the  center  of  this 
cover  to  regulate  the  height  of  the  glycerine  in  the  cylinder.  The  pia- 
ton-head  is  of  cast  iron.  The  four  holes  in  it  are  reamed  out  to  be  par- 
abolic in  section ;  the  least  diameter  is  .78  inch. 

The  traverse-wheels  are  of  cast  iron ;  the  front  ones  are  solid  and 
smaller ;  the  rear  have  spokes. 

The  sole  is  flat,  and  the  front  flange  is  much  stronger  than  the  rear 
one.    The  front  flange  of  the  rear  wheel  has  holes  in  its  periphery  to 
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receive  the  end  of  a  handspike  to  traverse  the  chassis  in  case  the  trav- 
ersing-gear  should  fail  to  operate. 

The  traverse- wheel  forks  are  also  of  cast  iron.  The  front  fork  has 
no  rear  branch,  the  wheel  being  supported  only  on  the  front  side. 

The  traversinggear  is  held  in  a  frame  formed  of  two  parallel  iron 
plates  bolted  by  means  of  angle-irons  to  the  rear  bottom  transom.  It 
consists  of  a  large  grooved  wheel  for  the  chain,  and  four  guide-rollers; 
two  with  their  axles  horizontal  are  grooved  like  the  large  wheel ;  the 
others  have  their  axles  vertical.  A  large  spur-wheel  is  shrunk  on  the 
nave  of  the  chain-wheel,  and  is  driven  by  a  pinion  and  bevel-gears  on  a 
cross-shaft  which  is  turned  by  a  crank. 

The  projectile-crane  consists  of  a  crane-box  of  cast  iron  bolted  to  the 
outside  01  the  right  chassis  rail.  The  crane  proper  is  composed  of  two 
parts,  the  body,  which  is  a  round  Iron  rod,  and  moves  freely  up  and  down 
in  the  circular  hole  in  the  crane-box,  and  the  bent  neck  made  of  two 
flat  bars  riveted  to  the  flattened  upper  end  of  the  body.  The  neck 
has  two  fixed  pulleys  between  the  flat  bars  for  the  chain  to  work  over. 
A  straight  rack  is  secured  to  the  body  at  their  upper  ends,  the  eDd  d 
the  former  being  bent  at  a  right  angle  to  itself,  with  a  circular  hole  in 
the  bent  end  for  the  body  of  the  crane  to  pass  through.  A  shoulder  on 
the  top  of  the  body  rests  on  the  rack  where  the  body  passes  throagii 
the  bent  end.  The  rack  is  operated  by  means  of  a  wheel  and  pinion 
turned  by  a  crank.  A  chain  with  a  hook  on  each  end  is  fastened  atone 
end  to  the  crane-box,  passes  over  the  two  pulleys,  hangs  from  the  end 
of  the  neck,  and  is  fastened  to  the  projectile-cart  In  raising  the  crane 
the  projectile  is  also  raised  by  the  shortening  of  that  part  of  the  chain 
which  hangs  from  the  upper  roller. 

The  implements  are  the  same  as  for  Krupp's  carriage,  with  the  exer- 
tion of  the  handspike,  which  is  entirely  of  iron ;  and  the  traversing- 
gear has  two  cranks. 

The  weights  of  the  two  carriages  are  as  follows : 

i       ' 

Kropp's.  GnMS«> 


Wei^bt  of  top  carriage 
Weight  of  chassis 

Total  weight 


Ponndt,  I  Prndt- 

4.602      5,518 

10.830      «,819 

15,432    14,331 


Erupp'8.    (Plate  XV.) 

The  top  carriage  is  composed  of  two  cheeks  connected  together  by  a 
front,  rear,  and  bottom  transom.  The  latter,  of  boiler-plate,  extends 
under  the  bottom  of  the  cheeks  their  entire  length,  and  is  shod  on  the 
under  side  where  it  comes  in  contact  with  the  rails  with  brass  Aocs 
screwed  fast  to  it. 

The  cheeks  for  the  6inch  gun  are  made  of  a  single  plate  1  inch  thicE' 
For  the  larger  calibers  they  are  made  of  two  plates  riveted  together, 
with  a  wrought-iron  frame  between  them  ;  in  the  upper  side  of  the  fr*"** 
the  trunnion-beds  are  formed  to  receive  the  trunnions,  which  b*^® 
bronze  friction-rings  fitted  on  them.  Cap  squares  are  used  for  all  car- 
riages. 

Both  cheeks  are  provided  on  their  outer  faces  with  an  apparatus  w^ 
giving  the  elevation.    It  is  composed  of  a  cog-wheel  operating  a  circa- 
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^ar  rack  fastened  to  the  gun  by  a  bronze  stud.  The  rack  is  hold  in 
^)lace  engaged  with  the  teeth  of  the  cog-wheels  by  a  small  roller  with  its 
-sixis  in  the  cheek. 

To  elevate  or  depress  the  gun  there  is  a  wheel  on  the  left  side,  with 
lioles  in  its  periphery  to  take  a  handspike ;  and  on  the  right  side  there  is  a 
"Wheel  with  handles.  In  carriages  for  heavy  guns  this  wheel  is  not  on 
the  same  axis  as  the  cog-wheel,  but  works  in  a  pinion  to  gain  power  to 
Taise  the  gun.  The  gun  is  held  in  any  desired  position  ^y  turning  a 
-check-screw  which  presses  the  wheel  against  the  check. 

In  firing,  the  top  carriage  rests  on  the  chassis  rail  throughout  the  entire 
length  of  the  shoe,  in  order  to  distribute  the  pressure  arising  from  the 
discharge  over  a  greater  surface. 

To  run  the  gun  into  battery  the  top  carriage  is  provided  with  four 
truck- wheels.  The  rear  pair  are  on  eccentric  axles,  and  can  be  thrown 
in  gear  by  turning  the  axles  part  way  round;  this  brings  the  front 
wheels  in  play,  which  turn  on  fixed  axles.  In  the  6-inch  gun-carriage 
•each  pair  of  wheels  has  a  common  axle,  which  has  its  bearings  in  the 
two  cheeks,  and  the  wheels  are  close  up  to  them  on  the  inside. 

The  bottom  transom  has  two  openings  left  in  it  to  allow  the  rear 
wheels  to  bear  on  the  rails.  The  lever  of  the  rear  wheels  on  the  left  end 
•of  the  axle  is  kept  in  position  by  a  latch  on  the  cheek. 

In  carriages  for  heavier  guns,  beginning  with  the  6.7-inch  gun,  the 
truck- wheels  are  placed  between  the  two  plates  of  the  cheek,  in  front  or 
rear  of  the  frame.    Each  wheel  has  its  own  axle. 

An  automatic  arrangement  is  made  to  run  the  gun  into  battery 
after  firing,  without  any  action  on  the  part  of  the  gunner.  This  device 
consists  of  two  wedge-shaped  pieces  of  iron  screwed  fast  to  the  top  of 
the  rails  in  rear  of  the  top  carriage.  When  the  gun  recoils,  the  rear 
wheels  run  up  these  inclined  planes,  the  rear  end  of  the  carriage  is 
raised  till  the  firont  wheels  are  brought  to  bear  also,  and  after  the  recoil 
the  carriage  runs  down  the  inclined  planes  into  battery,  ready  for  the 
next  fire.  The  eccentric  axle  is  kept  from  turning  by  a  key  in  the  cheek. 
To  run  the  carriage  from  battery  this  key  is  taken  out,  and  the  wheels 
may  be  thrown  in  gear  by  turning  the  axle  with  a  handspike  in  the 
handspike  socket. 

To  provide  for  the  possible  wear  of  the  front  wheels,  and  preserve  an 
equal  and  quick  motion  when  running  into  battery,  the  front  wheels  are 
also  mounted  on  axles  with  eccentric  boxes,  which  are  kept  in  position 
by  a  small  screw  in  each.  To  make  this  adjustment,  remove  the  screw 
and  turn  the  box,  which,  on  account  of  its  eccentricity,  will  lower  the 
axle ;  it  is  held  in  the  new  position  by  the  screw  placed  in  a  second  hole. 
Two  angle-irons  are  fastened  to  the  bottom  transom  to  guide  the  top 
carriage  in  its  recoil ;  and  two  guide-hooks  which  pass  under  the  fiange 
of  the  rail  prevent  the  top  carriage  from  balloting  on  it.  India-rubber 
hurters  and  counter-nurters  are  provided  to  limit  the  recoil  both  to  the 
front  and  rear.  In  the  6-inch  carriage  the  hurters  are  replaced  by  the 
curve  of  the  end  of  the  angle-irons  which  join  the  bottom  transom  to 
the  cheeks.  Two  rings  are  fastened  to  the  rear  end  of  the  cheeks,  near 
the  bottom,  to  hook  the  ropes  to  for  pulling  the  top  carriage  from  bat- 
tery. 

The  hyiraulic  hvffer. 

The  hydraulic  buffer  is  used  to  regulate  and  check  the  recoil  of  the 
gun.  It  consists  of  a  forged  cast-steel  cylinder  bored  out  and  turned. 
ItB  rear  end  is  closed  by  the  bottom,  screwed  on  and  fastened  to  the  rear 
transom  of  the  chassis  by  screws.    The  front  end  of  the  cylinder  U^Vi^ 
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screwed  into  a  piece  to  which  the  cover  is  held  by  screws.    There  is 
hole  in  the  bottom  piece  for  filling  the  cylinder ;  it  is  stopped  with  a  sere 
and  a  cock  in  the  cover  for  empt^ng  it.    The  piston-head,  with  four  hoi 
bored  in  it,  fits  the  cylinder  closely,  and  to  it  the  piston-rod  of  cast  stee 
is  fastened,  and  passes  through  the  cylinder-head,  the  joint  being 
packed  with  hemp-packing  and  bronze  packing-box.    The  end  of  th 
piston-rod  is  fastened  to  the  cross-head,  which  is  bolted  to  the  botto 
transom  of  the  top  carriage. 

The  hydraulic  buffer  operates  in  this  manner :  The  cylinder  is  filled 
almost  full  with  glycerine,  which  is  preferable  to  water  in  that  it  does 
not  evaporate  or  freeze.    A  certain  amount  of  air  is  always  left  in  th 
cylinder.    In  the  recoil  of  the  carriage  the  piston-head  connected  to  i 
by  the  piston-rod  and  cross-head  compresses  the  glycerine  in  the  rea 
end  of  the  cylinder,  and  causes  the  liquid  to  flow  rapidly  through  th 
holes  in  the  piston-head,  gradually  bringing  the  carriage  to  a  state  o 
rest    The  air  in  the  cylinder  acts  as  a  cushion  when  the  gun  is  fired-^ 
and  lessens  the  shock  which  is  then  communicated  to  the  different  parts 
The  resistance  of  the  liquid  to  a  slow  motion  of  the  piston-head  bein 
very  small,  no  difficulty  is  experienced  in  running  the  gun  slowly  iut 
battery. 

The  chassis. 

The  chassis  is  composed  of  two  rails,  connected  together  by  transoms 
The  rails  are  wrought  iron,  I-shaped,  rolled  in  a  single  piece  for  th( 
smaller  guns,  and  built  up  for  the  11-inch  gun,  and  all  of  larger  caliber. 

The  front  transom  is  composed  of  two  plates,  the  upper  and  lower  joined 

together  in  the  middle  by  cross-pieces  of  the  same  profile  as  the  rails-^- — 

The  rear  transom  is  also  composed  of  an  upper  and  lower  plate,  united 

by  two  cross-pieces  riveted  to  the  plates  with  angle-irons.  The  rear  end.--- — 
of  the  hydraulic  cylinder  is  bolted  to  the  front  one  of  these  cross-pieces 
through  an  intermediate  piece.  The  middle  transom,  composed  of 
plate,  re-enforced  with  angle-irons,  supports  the  front  end  of  the  cylinder, 
which  is  secured  to  it  by  its  brace.  The  front  and  rear  transoms  of  the 
6-inch  carriage  are  made  of  single  plates,  placed  vertically,  and  re- 
enforced  at  top  and  bottom  by  angle-irons.  The  traverse-wheel  forks 
are  made  fast  to  a  front  and  rear  bolster,  which  are  bolted  to  the  chassis. 

Each  bolster  is  composed  of  two  vertical  side  plates,  one  horizontal 
plate  and  one  vertical  plate,  with  the  necessary  angle-irons  to  unite  the 
parts  together.  The  rear  bolster  is  made  enough  higher  than  the  front 
one  that  the  four  wheels  may  be  all  of  the  same  size,  notwithstanding 
the  inclination  of  the  chassis,  which  is  necessary  to  make  the  gun  run 
into  battery  after  firing.  The  traverse- wheel  forks,  composed  each  of  a 
front  and  rear  branch,  are  bolted  to  the  under  side  of  the  horizontal 
plate  of  the  bolsters. 

The  traverse- wheels  are  of  cast  steel,  with  a  deep  semicircular  groove 
cut  in  their  periphery  to  fit  over  the  traverse-circle,  which  is  nearly 
semicircular  in  cross-section,  so  that  a  large  part  of  the  recoil  of  the 
chassis  is  transmitted  directly  to  it.  The  rear  wheels  have  several  holes 
bored  radially  into  them  to  receive  the  end  of  a  handspike  to  traverse 
the  carriage  in  giving  the  proper  direction  to  the  gun. 

Hurters  and  counter-hurters  are  placed  on  the  front  and  rear  ends  of 
the  rails,  or  the  front  and  rear  transoms,  to  stop  the  carriage  running 
into  or  from  battery.  These  hurters  are  made  each  of  a  steel  pistou, 
fitting  in  a  box,  and  holding,  between  the  head  and  box,  a  number  of 
India-rubber  disks,  separated  from  each  other  by  sheet-iron  rings. 
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A  hiDged  tongue,  bolted  to  the  front  transom  of  the  chassis,  connects 
it  to  the  pintle  in  front. 

A  windlass,  attached  to  the  rear  end  of  the  chassis,  is  used  to  run  the 
^un  from  battery.  It  has  a  drum  with  raised  sides  for  the  rope,  and  is 
operated  by  a  crank  turning  a  wheel  and  pinion.  For  guns  of  very 
large  caliber  a  double  set  of  wheels  and  pinions  is  added  between  the 
crank  and  drum.  All  of  these  parts  are  fastened  to  a  stirrup,  which 
is  secured  by  means  of  a  tenon  to  the  rear  end  of  the  rail.  To  run  the 
^un  from  battery,  hook  the  ropes  on  each  side  to  the  rings  in  the  top 
carriage,  take  a  turn  around  the  drum,  tighten  the  ropes  and  work  the 
cranks.  In  the  carriage  for  the  6-inch  gun  the  arrangement  is  replaced 
\yj  a  simple  block-and-tackle,  which  is  hooked  in  the  rings  in  the  rear 
end  of  the  chassis. 

In  the  other  carriages  these  rings  are  fEkstened  to  the  windlass-frame, 
and  are  idso  used  in  traversing  the  carriage.  For  this  purpose,  com- 
mencing with  the  8-inch  sea-coast  carriage,  a  windlass  is  used,  &i>stened 
to  the  rear  end  of  the  chassis  by  a  boiler-plate  frame,  strengthened  by 
angle-irons,  to  which  all  of  the  movable  parts  are  attached.  The  prin- 
cipal part  is  the  drum,  around  the  circumference  of  which  the  chain 
works,  fastened  at  its  two  ends  to  rings  outside  the  platform.  A  pair  of 
horizontal  and  vertical  leading  wheels  ^n  each  side  prevent  the  chain 
from  leaving  the  drum.  If  the  drum  be  turned  by  means  of  the  crank 
which  communicates  with  it  through  the  wheel  and  pinion,  the  drum 
moves  on  the  stationary  chain,  traversing  the  chassis  with  an  easy  but. 
rapid  enough  motion.  In  case  the  chain  breaks,  the  chassis  may  be 
traversed  with  haudspiiies.  A  crane  is  provided  for  the  heavy  carriages, 
commencing  with  the  8-incb,  for  raising  the  projectile.  It  is  placed  on 
the  right  side  of  the  chassis,  on  a  line  with  the  breech  of  the  gun,  when 
in  battery.  It  consists  of  a  curved  iron  upright,  which  is  held  in  a  ver- 
tical position  by  a  pillow-block  and  collar,  and  is  readily  turned  by  the 
handle.  The  drum  is  near  the  foot  of  the  upright.  By  turning  the  crank, 
motion  is  given  to  the  rope,  either  directly  or  by  a  wheel  and  pinion. 
One  end  of  the  rope  is  fastened  to  the  drum,  and  thence  it  passes  over 
two  fixed  pulleys  on  the  upright.  The  other  end  has  a  hook  fastened  to 
it.  This  hook  is  inserted  in  the  upper  ring  of  the  shot-cart,  which,  hold- 
ing the  projectile,  is  hoisted  up,  the  tongue  being  first  taken  out.  The 
crane  is  turned  until  the  carriage  touches  the  gun,  to  which  it  is  hooked. 
The  shot  being  rammed  home,  the  crane  is  turned,  and  the  empty  cart 
is  lowered. 

Steps  are  attached  to  the  chassis  at  several  places  for  the  convenience 
of  the  gunners,  (angle-irons  are  fastened  to  the  rails,  and  oak  plank  are 
secured  to  them,)  as  the  step  for  the  gunner  in  pointing  in  rear  and  across 
the  chassis,  on  both  sides  of  the  chassis  and  between  the  rails,  for  the 
men  serving  the  gun,  inserting  the  projectile,  the  charge,  &c. 

The  platform. 

The  foundation  is  made  of  brick  masonry,  from  3  to  6  feet  thick,  ac- 
cording to  the  caliber  of  the  gun.  The  stability  of  the  foundation  being 
the  essential  condition  of  the  continued  good  working  of  the  carriage, 
the  masonry  should  first  of  all  have  a  solid  bed.  If  the  soil  be  not  firm, 
as  often  happens  on  the  seacoast,  the  foundation  should  be  made  by 
driving  piles,  on  which  a  good  bed  of  concrete  should  be  laid,  and  may 
be  made  still  more  solid  by  pieces  of  railroad  iron. 

First,  the  pintle-plate,  drilled  out  to  receive  the  pintle,  is  laid  on  the 
masonry,  and  bolted  down  to  cast-iron  plates  and  ribs  anchored  in  th^ 
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masoDry.    The  front  traverse-circle  is  bolted  down  to  the  base  of  th» 
pintle-plate,  which  is  enlarged  to  the  rear  for  this  purpose.    The  rea 
traverse-circle,  composed  of  two  parts,  is  bolted  down,  for  guns  of  larg» 
caliber,  to  a  cast-iron  rail  imbedded  with  cement  in  the  foundation. 

The  length  of  the  traverse-circles  is  generally  calculated  for  a  field  o 
fire  of  450  on  each  side  of  the  central  line.    The  traverse-circles  fo 
small  guns  are  screwed  down  to  chairs  inserted  in  holes  made  in  th»^ 
masonry,  and  secured  there  by  means  of  melted  lead  poured  in.    Th» 
pintle-plate,  with  the  front  traverse-circle,  as  well  as  the  rear  traverse^^^-e- 
circle,  may  be  laid  down  on  temporary  wooden  platforms. 

The  windlass-chain  is  placed  on  the  platform  in  rear  of  the  rea- 
traverse-circle.  Five  metal  plates  are  let  in  the  masonry;  the  twi 
extreme  ones  have  rings  to  which  are  fastened  the  ends  of  the  chain 
and  three  intermediate  ones  are  provided  with  eyebolts.  These  bolt: 
are  so  placed  that  they  will  keep  the  chain  in  its  nearly  circular  posi 
tiou  by  their  bent  heads  without  presenting  any  obstacle  to  the  wind 
lass-wheels  which  travel  in  rear. 

IMPLEMENTS. 

The  following  implements  are%upplied  for  sea-coast  carriages :    Twc 
wooden  handspikes,  (ash,)  the  ends  shod  with  iron  and  made  to  fit  in  th< 
holes  of  the  elevating-wheel,  in  the  rear  truck-wheels,  and  rear  traverse 
wheels ;   a  wrench  for  the  packing-box ;   a  wrench  for  the  cock  ancr 
the  filling-hole  screw  in  the  hydraulic  cylinder ;   a  screw-wrench,  an4 
a  shot-cart.    The  body  of  the  cart  is  a  piece  of  curved  sheet-iron,  01 
which  the  projectile  lies.    It  is  held  in  place  by  an  iron  strap  passiD[ 
over  it,  through  which  two  screws  pass  and  press  against  the  shot 
between  two  bands.    An  eyebolt  and  ring  is  provided  on  the  top  ol 
this  strap,  into  which  the  hook  of  the  crane-rope  is  passed  to  hoist  the^^^ 
shot.    The  front  end  of  the  cart  has  a  flange,  with  two  hooks  to  hanj^ 
it  to  the  breech  of  the  gun,  where  it  rests  and  serves  as  a  guide  iu 
loading.    The  axle  and  two  bronze  wheels  are  placed  a  little  in  front  oi 
the  center  of  gravity,  and  a  sheet-iron  prop  at  the  rear  end,  and  ah 
the  pole,  which  can  be  taken  off,  but  is  held  in  place  when  in  use  by 
two  hooks  below  and  two  studs  above. 

To  load  the  cart,  the  projectile  is  first  placed  on  its  base  and  the  cart 
over  it ;  the  screws  for  holding  the  projectile  are  turned  down ;  the  cart 
is  then  righted  and  the  pole  put  in  place. 

For  every  battery,  or  in  large  batteries  for  every  three  guns,  there 
is  added  a  pair  of  windlasses  like  that  already  described  and  used  iu 
running  the  top  carriage  back,  and  a  funnel  with  a  graduated  scale 
inside  giving  its  contents  in  gallons.  Its  bottom  orifice  is  closed  by  a 
cock,  and  is  used  in  filling  the  cylinder  with  glycerine. 

An  extra  block  and  tackle  is  added  to  those  carriages  which  have  no 
windlasses. 

PLACING  IN  POSITION  AND   MANOEUVRING. 

The  carriages  having  been  all  mounted  and  proved  in  the  shops  by 
firing  and  working  them,  it  is  only  required  for  mounting  them  in  battery 
that  the  corresponding  parts  should  be  secured  to  the  platform,  wbicii 
should  be  level  and  firm.  The  pintle-plate  should  be  laid  down  so  that 
the  pintle  shall  be  exactly  vertical.  The  rear  traverse-circles  should  be 
placed  on  the  arc  of  a  circle  described  with  the  pintle  as  a  center,  and 
a  mean  radius  of  15  feet,  for  all  sea-coast  carnages  from  6  to  II  inch 
caliber. 
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The  heads  of  the  screws  in  the  traverse^circles  should  be  well  sunk, 
^he  hooks  for  the  windlass-chain  should  be  turned  outwards  in  line 
rith  the  radius,  and  placed  so  that  the  lower  windlass- wheels  may  pass 
inch  in  rear  of  them.  To  adjust  the  chain  in  the  hooks  the  chassis  is 
laceil  about  the  middle  of  the  platform,  one  end  of  the  chain  is  made 
ist  to  an  end  ring  and  is  then  passed  over  the  leading  wheels  and 
ram,  drawn  tight,  and  the  other  end  is  fastened  to  the  corresponding 
ad  ring.  Great  care  must  be  taken  that  the  links  do  not  get  in  the 
^ast  twisted. 

The  hydraulic  buffer  should  be  the  object  of  especial  attention, 
Lthou^h  there  is  little  to  do  to  it  after  it  has  been  secured  in  its  place 
1  the  shops.  First,  attention  should  be  paid  to  the  preservation  of  the 
lycerine  in  the  cylinder  at  its  proper  height,  which  can  be  discovered 
t  the  filling-hole.  If  the  glycerine  falls  below  the  prescribed  depth,  no 
latter  from  what  cause,  it  must  be  replenished.  For  this  purpose,  take 
at  the  filling-hole  screw  and  insert  the  funnel  in  the  hole.  The  purest 
lycerine  is  always  to  be  preferred,  of  a  density  of  1.19,  which  neither 
vaporates  nor  freezes,  even  with  the  greatest  cold,  and  has  no  action  on 
he  metals. 

In  cases  of  emergency  the  deficiency  may  be  made  up  with  pure  water 
rithout  altering  its  qualities  sensibly,  bYit  this  addition  of  water  should 
lever  exceed  one-fourth  of  the  whole.  In  filling  the  cylinder  the  pre- 
cribed  quantity  marked  in  fignres  on  the  end  should  under  no  circum- 
tances  be  exceeded.  In  some  carriages  the  proper  height  of  the  glycer- 
ue  is  marked  by  a  screw.  To  prevent  it  from  leaking,  it  is  absolutely 
leoessary,  in  the  first  place,  to  keep  the  filling-hole  screw  always  tight 
»y  wrapping  it  with  a  hempen  thread,  with  white  lead  or  tallow  when 
lecessary ;  secondly,  to  tighten  the  hemp  packing  whenever  the  least 
making  of  the  liquid  is  observed,  by  screwing  up  the  packing-gland ; 
)Dd,  thirdly,  to  keep  the  emptying-cock  always  tight  and  well  closed, 
t  is  advisable  to  close  it  with  a  wooden  plug. 

Before  firing,  thecarriage,  and  particularly  the  hydraulic  buffer,  should, 
>8  far  as  possible,  be  minutely  inspected,  the  bolts,  nuts,  &c.,  which  may 
lave  got  loose  tightened  up,  and  the  working  of  the  different  parts 
ested. 

During  the  firing,  the  working  of  the  carriage  should  not,  so  far  as 
lircumstances  will  admit,  be  lost  sight  of.  It  is  desirable,  for  example, 
hat  the  recoil  of  thecarriage,  provided  with  the  apparatus  for  bringing 
t  back  into  battery  automatically,  should  be  so  regulated  that  the  rear 
vheels  should  be  about  an  inch  and  a  half  in  front  of  the  end  of  the 
vedges  on  the  rails.  If  the  carriage  stop  farther  to  the  rear,  no  matter 
rom  what  cause,  the  best  manner  of  remedying  it  is  to  put  grease  or  oil 
ust  behind  the  front  wheels ;  these  wheels,  moving  back  with  the  car- 
iage,  spread  the  grease  over  the  whole  surface  of  the  rail.  If  the  check 
n  the  recoil  is  caused  by  the  wear  of  the  front  axle,  and  consequently 
he  wheels  do  not  bear  sufficiently  on  the  rails,  it  must  be  corrected  by 
:urning  the  eccentric  axle-boxes  which  have  been  heretofore  described. 
The  top  surface  of  the  rail  should  be  always  kept  clean  and  smooth,  and 
n  case  ridges  are  formed  they  should  be  removed  with  a  file.  Should 
:he  chain  or  any  part  of  the  windlass  break,  the  chain  should  be  at  once- 
removed,  and  the  carriage  be  traversed  by  handspikes  inserted  in  the 
loles  of  the  rear  traverse-wheels,  or  by  hitching  a  block  and  pulley  to 
:he  rings  in  the  rear  end  of  the  chassis. 

Since  the  flanges  of  the  traverse- wheels  are  able  to  stand  the  recoil  of 
the  chassis,  and  also  to  give  it  the  necessary  motion  on  the  traverse- 
circles  for  training  the  carriage,  the  gun  may  be  fired  for  6oav^  Xm^  yql 
case  of  necessity  without  any  pintle. 
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The  l^-inch-gwi  carriage. 

This  carriage  (see  Plate  XY)  is  similar  in  its  general  construction  to 
those  above  described.  It  admits  of  an  elevation  of  the  gan  of  17^,  and 
a  depression  of  7^.  The  axis  of  the  traunion-beds  is  93.7  inches  above 
the  platform.  The  elevating  apparatus  is  provided  with  a  wheel  oa 
either  side  of  the  carriage,  having  radial  handles  with  which  to  operate 
it.  This  wheel  carries  a  pinion,  which  is  connected  by  an  intermediate 
wheel  to  that  which  works  the  circalar  rack,  thus  gaining  power  to  raise 
the  breech.  The  rails  have  a  depth  of  17.7  inches,  a  width  on  top  of  6.29 
inches,  and  an  inclination  of  4P. 

The  piston-head  of  the  hydraulic  cylinder  is  pierced  with  four  boles 
.76  inch  in  diameter ;  19^  gallons  is  the  maximum  quantity  of  glycerioe 
that  should  be  put  in  the  cylinder.  The  weight  of  the  top  carnage  is 
12,456  pounds;  the  chassis,  ^,842  pounds. 

The  14rinch-gun  carriage 

(see  Plate  XYI)  differs  from  the  12-inch  only  in  some  minor  details.  The 
axis  of  the  trunnion-beds  is  105  inches  above  the  platform.  The  carriage 
admits  of  the  gun  being  fired  over  a  parapet  of  78  inches  in  height,  with 
an  elevation  of  19^  and  a  depression  of  6^.  A  dial-train  is  attached  to  tbe 
circular  rack  of  the  elevating  apparatus,  and  shows  to  the  gunner  work- 
ing the  wheel  the  degree  of  elevation  given  to  the  gun.  The  hydraulic 
buffer  has  two  cylinders  9  inches  interior  diameter,  in  place  of  a  single 
one.  They  are  placed  close  to  the  rail  on  each  side  of  the  chassis.  Three 
traverse-circles  and  three  sets  of  traverse-wheels  are  used  instead  of  two. 
A  graduated  arc  of  a  circle  is  traced  on  the  platform  in  rear  of  the 
chassis,  with  a  pointer  fastened  to  the  end  of  the  rail  to  give  directiofi 
to  the  gun  when  the  object  fired  at  cannot  be  seen  on  account  of  dark- 
ness, smoke,  or  fog.  Weight  of  the  top  carriage  and  chassis,  74,961 
pounds. 

The  Oerman  naval  carriage.    (Plate  XVII.) 

Carriages  of  this  kind  have  been  recently  constructed  for  light  gans 
and  introduced  into  the  German  naval  service.  They  belong  to  the 
class  of  truck-carriages,  are  light,  easily  moved  into  battery,  take  op 
but  little  space,  and  are  provided  with  a  circular  friction  brake,  by  which 
the  recoil  of  the  gun  may  be  controlled  at  pleasure.  A  6-inch  gan, 
mounted  on  one  of  these  carriages,  was  fired  at  Krupp's  proof  groonds 
at  the  time  we  were  visiting  there.  The  carriage  worked  well,  checking 
the  recoil  within  a  short  distance. 

As  the  principle  on  which  the  recoil  is  controlled  may  be  as  well  used 
in  the  construction  of  some  of  the  carriages  for  the  land-service,  it  may 
not  be  out  of  place  to  give  a  short  description  of  its  leading  pecaliarities. 

The  cheeks  are  made  of  thick  iron  plates,  each  cheek  of  a  single  pieo^ 
re-inforced  around  the  trunnion-holes  by  a  semicircular  plate  of  iron  on 
each  side  of  the  cheek-plate,  the  two  riveted  together  through  the  latter. 
The  cheeks  are  joined  together  by  a  front  and  rear  bottom  transom  and 
a  front  vertical  transom  of  thick  iron  plate. 

The  carriage  is  supported  on  two  front  and  one  rear  truck-wheels^^ne 
latter  being  on  an  eccentric  axle,  thrown  in  or  out  of  gear  by  a  hand- 
spike projecting  to  the  rear.  When  the  rear  wheel  is  not  bearingi  the 
rear  end  of  the  carriage  rests  on  wooden  bolsters,  made  fast  to  the  under 
side  of  the  rear  bottom  transom.  When  the  carriage  is  in  battery,  tw^ 
bolsters  under  the  front  ends  of  the  cheeks  rest  on  a  traverse-circle 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         485 

raised  slightly  above  the  level  of  the  platform.  The  shock  of  the  dis- 
charge is  thereby  thrown  on  these  bolsters,  and  not  on  the  wheels  and 
axle. 

In  rear  of  the  front  track-wheels  there  are  two  shafts  rnnning  across 
the  carriage,  and  having  jonmal-boxes  in  the  cheeks  ;  the  first  one  car- 
ries a  pinion  inside  of  the  right  cheek-plate  and  has  a  crank  on  each 
end,  outside  of  the  cheeks ;  the  other  carries  a  windlass,  with  a  cog- 
wheel on  one  end  and  an  iron  drum  on  the  other,  just  inside  of  the 
cheeks.  The  teeth  of  the  wheel  engage  in  those  of  the  pinion.  The 
drum  is  enveloped  by  a  band-brake,  which  can  be  tightened  by  means 
of  a  screw,  or  within  narrow  limits  by  a  lever  placed  on  the  outside  of 
the  left  cheek,  and  held  in  any  desired  position  by  a  pin  through  the 
lever  and  cheek-plate. 

A  RtroDg  rope  is  made  fast  at  its  middle  to  the  side  of  the  vessel,  or 
the  parapet  in  front  of  the  gun,  and  the  two  ends  are  wound  around  the 
windlass  and  made  fast  to  it.  A  certain  pressure  is  applied  to  the  brake 
by  means  of  the  screw  and  lever  for  that  purpose.  When  the  gun  is 
fired,  the  recoil  of  the  carriage  is  overcome  by  the  rope,  the  friction  be- 
tween the  brake  and  the  drum  offering  a  certain  resistance  to  the  turn- 
ing of  the  windlass  and  the  ud  winding  of  the  rope.  Carriages  of  this 
pattern  are  made  in  Dantzic,  for  the  Prussian  navy,  by  Mr.Wagenknecht, 
who  also  designed  it. 

Turret  carriage,    (Plate  XVII.) 

Owing  to  the  confined  limits  within  which  guns  must  be  worked  in 
turrets  generally,  it  is  necessary  that  carriages  intended  to  be  used  in 
them  should  fulfill  two  essential  conditions :  1st,  of  checking  the  recoil 
of  the  gun  within  a  very  short  space,  so  that  the  chassis  need  not  be 
long ;  and,  2d,  of  allowing  the  gun  to  be  fired  through  a  wide  field  of 
fire  with  a  very  small  embrasure  or  port-hole.  To  satisfy  this  last  con- 
dition it  is  necessary  that  means  should  be  provided  to  raise  and  lower 
the  gun  quickly,  making  it  turn  around  an  axis  in  the  embrasure;  to 
fill  &e  first  condition  different  means  have  been  used. 

The  carriage  adopted  for  use  in  turrets  is  the  invention  of  Mr.  Wag- 
enknecht,  a  manufacturer  of  Dantzic,  and  is  known  as  the  MiDimal- 
schaeten-Laffete ;  that  is,  the  minimum  embrasure  carriage.  The  chase 
of  the  gun  rests  on  a  strong  swiDg-bed,  &,  of  forged  iron,  which  has  a 
joint  at  the  head  c,  and  a  strong  bolt  fixed  in  the  sole  of  the  embrasure. 
When  the  gun  is  raised  or  lowered  the  trunnions  slide  on  the  swingbed, 
which  turns  around  the  point  o.  The  cheeks  /  of  the  carriage  of  cast 
iron  project  out  at  top,  and  rest  on  the  head  of  the  piston  h  of  the  hy- 
draulic press  g.  Below  they  are  fastened  to  arms  6,  which  are  hinged 
to  a  lower  arm,  d,  made  fast  to  the  body  of  the  press.  The  pipes  i  i  com- 
municate from  the  steam-CDgiDC  to  the  press,  which  is  operated  by  a 
pump  not  shown  in  the  drawing  in  order  not  to  complicate  it  too  much. 
That  the  gun  may  be  manoeuvered  without  being  obliged  to  make  use  of 
the  steam-engine,  the  carriage  has  a  second  apparatus  for  raising  the 
gun,  composed  of  a  steel  screw,  k^  which  is  turned  by  means  of  a  ratchet 
and  lever,  I.  The  cheeks  of  the  carriage  carrying  the  gun  can  be  raised 
or  lowered  either  by  the  hydraulic  press  or  the  screws  h. 

The  top  carriage  is  mounted  on  two  truck-wheels  m,  which  have  their 
axles  in  the  lower  arm  c2,  and  roll  on  the  chassis-rails  n,  inclined  upward 
to  the  rear.  The  cheeks  and  arms  are  connected  together  by  bolts  and 
the  axles  just  mentioned. 

The  apparatus  for  checking  the  recoil  is  arranged  symm^trveAllV^  qtl 
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the  right  and  left  of  the  piece.    A  strong  steel  screw,  o,  with  a  squa:^ 
thread  and  long  pitch,  passes  through  a  female  screw,  p,  which  forYsa^ 
a  part  of  the  cheek  of  the  carriage.    The  front  end  of  the  screw  c^  \^       \\ 
terminated  by  a  cylindrical  shaft  which  carries  the  friction-brake.       ^^ 
is  composed  of  the  frastnm  of  an  iron  cone,  g,  fitting  into  a  conical  dris^  tQ) 
r,  also  of  iron,  the  periphery  of  which  is  encompassed  by  a  fricti^z^n- 
band, «,  of  steel,  which  is  pressed  against  it.    (See  Fig.  2.)    The  frnst^c^im 
q  is  securely  fastened  to  the  end  of  the  screw.    The  drum  r  can  turn       on 
the  strong  hollow  cylinder  f,  through  which  the  cylindrical  part  of  ^ti^he 
screw  passes,  and  is  bolted  to  the  swing-bed  h.    To  make  the  adhercKizBce 
of  the  friction-cones  more  perfect,  wedges  of  lignum  vitse  are  pla^csed 
between  their  surfaces.    The  friction-band  8  of  steel  does  not  make       an 
entire  circle,  but  one  end  is  fastened  to  the  swing-bed,  and  the  otheir^    to 
a  metallic  connection  joining  the  two  friction-bands  together.    (See  t*^ig- 
3.)    A  screw,  Vj  tightens  the  bands  more  or  less,  and  thus  regulates  -^i^be 
friction-brake.  _ 

In  firing,  the  brake  operates  in  the  following  manner :  The  gun  reco-^f^ 
taking  along  with  it  the  whole  hoisting  arrangement.  In  the  first  ^' 
stant  the  screw  moves  slightly  to  the  rear,  which  causes  the  two  ^^^^!f' 
tion-coues  to  press  firmly  against  each  other ;  but  this  motion  to  ^^^ 
rear  is  stopped  almost  immediately  by  the  cylinder  U  which  is  bolted.  ^ 
the  swing-bed  6.  The  screw  pulled  to  the  rear  by  the  recoil  of  the  g"^^^ 
causes  the  screw  o  and  the  frustum  q  to  turn  and  communicate  its  x0^^' 
tion  to  the  drum  r;  but  this  is  checked  by  the  action  of  the  frictic^^' 
band,  which  must  be  regulated  according  to  circumstances.  ^ 

The  gun  and  carriage  are  brought  to  a  state  of  rest  when  the  work  ^^. 
the  friction  thus  produced  and  that  of  the  ascent  of  the  gun  and  c^^L 
riage  up  the  inclined  chassis-rail  n  are  equal  to  one-half  the  living  for«^^^ 
of  the  recoil.    The  piece  then  runs  back  into  battery  of  itself;  but  ^^^ 
this  motion  to  the  front  may  under  certain  circumstances  cause  viole^^^^ 
shocks,  a  brake  similar  to  that  just  described,  but  proportionatel^^g 
smaller,  is  attached  to  the  screw  just  in  the  rear  of  the  cylinder  U    Th^^ 
friction-cones  are  placed  in  a  contrary  direction  to  those  first  mentioneC^^^^ 

A  bufier,  i*,  composed  of  several  strong  disks  of  India  rubber,  an*"  ^g 
fasteued  to  the  rear  end  of  the  screw  o,  servos  to  stop  the  gan,  breaking 
the  shock  gradually  in  case  the  friction  of  the  brake  has  not  been  wi  ^^ 
regulated. 

The  banded  10.23-inch  gun  weighs  48,500  pounds,  and  the  turret-c».  ^ 

riage  19,840  pounds.    A  snatch-block  for  facilitating  the  insertion  of  th^^  ^^ 
projectile  and  charge  in  the  gun  is  fastened  to  the  breech.    The  weighr  -^^ 
of  the  projectile  is  485  pounds,  and  of  the  charge  159  pounds.  1^ 

Each  turret  is  armed  with  two  guns,  placed  alongside  and  exactlj;^^^ 
parallel  to  each  other.  They  are  placed  in  position  in  the  turret  hy^^^ 
being  hoisted  over  the  sides  before  the  roof  is  put  on,  which  is  remova-  '^^x 
ble  at  pleasure.  The  machines  used  to  put  them  in  place  are  moved  bjr'"^^ 
the  steam-engine. 

The  port-holes  are  circular  at  the  middle  of  the  walls,  and  open  out- 
ward in  every  direction.    Both  on  the  inside  and  outside  they  are  ellij 
tical  in  shape. 

For  pointing  the  guns  the  entire  turret  is  moved  by  means  of  a  steam- 
engine.  On  its  roof  a  front  and  rear  sight  are  so  adjusted  as  to  deter- 
mine a  line  of  sight  exactly  parallel  to  the  axis  of  the  gun.  An  openioj^ 
made  in  the  roof  between  the  two  pieces  allows  the  gunner  to  direct  thij 
line  of  sight  on  the  target  by  making  signals  previously  agreed  upon  tor- 
the  engineer  to  turn  the  turret  as  may  be  required.  . 

The  elevation  is  given  by  means  of  the  elevating  apparatus  already^  ' 
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described :  bat  as  the  rolling  of  the  ship  does  not  permit  the  use  of  the 
spirit-level,  a  graduated  scale  of  degrees  is  provided  at  the  side  of  the 
gan.  Before  firing,  it  is  evidently  necessary  to  wait  for  the  precise  mo- 
ment when  the  platform  of  the  pieces  is  horizontal ;  this  instant  is  indi- 
cated to  the  ganner  by  the  passage  of  a  plnmb-bob  over  a  certain  mark. 

Pointing  the  gun  from  the  top  of  the  roof  is  attended  with  certain 
difficulties,  so  it  has  been  proposed  to  bore  a  small  hole  through  the 
walls  of  the  turret  between  the  two  guns,  thus  forming  a  kind  of  obser- 
vation-tube with  micrometer  lines  in  it,  and  determining  a  line  of  sight 
parallel  to  the  axis  of  the  guns.  The  operation  of  pointing  will  be  in 
this  way  more  accurate  and  less  dangerous. 

Ouns  as  large  as  10.23  inches  have  been  mounted  on  this  kind  of  car- 
riage, and  the  trials  to  which  they  have  been  subjected  have  given 
favorable  results. 

Prussian gunlift.    (Plates  XIX,  XX.) 

The  gun-lift  adopted  for  service  in  the  Prussian  army  consists  of  two 
telescopic  hydraulic  jacks,  each  mounted  on  a  solid  base,  and  carrying 
suspended  from  the  heads  of  the  two  upper  jacks  a  wrought-iron  cross- 
beam, with  a  double  hook  depending  from  the  middle  for  attaching  the 
load.  The  lower  jacks  are  8|  inches  in  diameter,  and  the  upper  ones 
6f  inches,  each  having  a  lift  of  3j  feet.  They  are  operated  by  means  of 
a  crank  on  an  axle,  which  rests  in  two  bearings  on  the  lower  jack.  A 
fly-wheel  with  a  handle  is  attached  to  each  end  of  the  axle ;  they  are 
used  to  transport  the  jack  from  place  to  place. 

The  cross-beam  is  built  up  of  two  rolled  plates  placed  vertically, 
strengthened  by  angle-irons,  and  joined  together  by  a  top  plate  riveted 
to  them.  A  cast-iron  block  is  bolted  between  the  plates  at  the  middle 
of  their  length,  and  a  link  passes  around  it  and  carries  the  double  hook. 
Length  of  cross-beam,  10  feet;  weight,  1,430  pounds.  Capacity  of  the 
lift,  62,000  pounds,  raised  7  feet. 

To  set  up  the  lift, — Great  care  must  be  taken  to  prepare  the  founda- 
tions for  the  jacks  to  set  on,  so  that  they  shall  not  yield  unequally  when 
the  weight  is  brought  upon  them,  and  cause  the  jacks  to  upset.  If  the 
ground  be  soft,  the  foundations  may  be  made  of  timbers  bolted  together 
and  i^9sting  on  piles.  The  jacks  are  placed  on  the  bases  at  the  proper 
distance  apart,  (depending  upon  the  length  of  the  crossbeam,  which  is 
usually  10  feet.)  The  cross-beam  is  brought  into  position  by  24  men, 
the  ends  at  the  foot  of  the  jacks.  A  chain  is  passed  through  the  stirrup 
of  the  upper  jack,  and  is  made  fast  to  the  end  of  the  cross-beam,  which 
is  raised  by  pumping  the  jack,  and  is  rested  on  a  trestle  prepared  for 
the  purpose.  The  jack  is  now  lowered,  the  end  of  the  beam  is  secured 
in  the  stirrup,  and  the  trestle  removed.  The  same  operation  is  performed 
with  the  other  end,  thus  bringing  the  cross-beam  into  a  horizontal  posi- 
tion, and  the  heads  of  both  jacks  down. 

The  cross-beam  is  suspended  more  quickly  and  safely  by  using  two 
trestles;  raise  both  ends  of  the  crossbeam  at  the  same  time,  rest  it  on 
the  trestles,  lower  the  heads  of  the  jacks,  and  suspend  the  cross-beam  in 
the  stirrups,  then  raise  it  slightly  and  remove  the  trestles. 

To  mount  the  gun, — ^The  cross-beam  is  placed  across  the  gun,  a  block 
of  wood  of  proper  shape  being  first  interposed  to  protect  the  gun  from 
injury.  The  first  jack  is  placed  5  feet  from  the  axis  of  the  gun,  and  the 
end  of  the  cross-beam  is  inserted  in  the  stirrup.  The  second  jack  is  set 
up  in  a  corresponding  position  on  the  other  side  of  the  gun ;  a  chain  is 
passed  through  the  stirrup  and  made  fast  to  the  end  of  the  cto%<&-b^;d2aL 
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which  is  raised  by  pamping  the  jack ;  a  trestle  is  placed  under  |;he  cro^-^' 
beam  when  it  is  bronght  to  a  horizontal  position,  the  head  of  the  ja^^ 
is  lowered,  and  the  stirrnp  is  placed  over  the  end  of  the  cross-bea  ^b^- 
The  slings  are  passed  around  the  gun  and  hooked  to  the  double  ho<vM\i^. 
By  pumping  up  the  jacks  the  weight  is  raised. 

When  the  gun-lift  cannot  be  set  up  over  the  weight  to  be  raised,  it  m 
be  set  up  on  planks,  either  in  ^nt  or  rear,  and  then  moved  into 
required  position  by  means  of  rollers.    The  lift  is  taken  down  in  the 
verse  manner  of  setting  it  up. 

To  trawiport  the  lift, — ^Twenty-four  men  carry  the  cross-beam  by  t^ 
long  handspikes  run  through  holes  in  the  beam  for  that  purpose,  a~~ — -nd 
place  it  on  a  truck  or  cart.    The  fly-wheels  are  used  as  truck-wheels 
transporting  the  jacks.    The  keys  which  fasten  them  to  the  axles 
removed,  also  the  handles.    The  heads  of  the  jacks  are  secured  by 
and  the  bolts  of  the  axle-bearings  tightened.    The  jack  is  brought  do^ 
into  a  nearly  horizontal  position,  and  the  stirrup  is  placed  over 
pintle-hook  of  a  field-limber  and  secured  by  a  rope. 

Krupp^s  gun-lift.    (Plate  XXI.) 

It  consists  of  two  quadrangular  pyramidal  pillars  23  feet  high,  ma^^^^ 
of  angle-iron  riveted  together  and  strongly  braced,  as  shown  in  Plfl^^^ 
XXI,  resting  each  on  a  solid  base  of  cast  iron!    The  pillars  areconnecti 
at  top  by  a  cross-beam  1^  feet  long,  made  of  two  principal  trui 
beams  strongly  secured  by  cross  ties,  and  carrying  at  the  middle 
double  pulley,  and  at  about  4  feet  distant,  on  either  side,  a  single  pr 
ley.    A  long  chain  is  secured  at  its  ends  to  the  windlasses,  g^  passii^^^^l 
over  the  pulleys  and  around  the  triple  block,  which  is  provided  ^J^^_,^ 
double  hook  to  receive  the  ends  of  the  sling-chains.    The  alphabelic^^^ 
order  of  the  letters  indicates  the  manner  in  which  the  wheels  and  pii^^^ 
ions  actuate  each  other.    The  chain  thus  makes  a  half  turn  on  each  ^^^^^^g 
gle  pulley,  one  turn  on  the  double  pulley,  g,  and  one  and  a  half  tam^^j^. 
on  the  triple  block,  as  shown  in  the  drawing,  the  ends  of  th^  chain  1>^T^. 
ing  double  between  the  pulley  and  block.    It  is  easy  to  see  how  a  \va0^^^^ 
ited  number  of  men,  operating  on  the  cranks  of  the  windlasses  on  boti^^*^ 
sides,  are  able  to  raise  as  heavy  a  weight  as  a  12  or  14  inch  gun. 

• 

BNaLISH. 

These  carriages  are  made  principally  at  the  Royal  Carriage  Depart^^^^- 
ment,  Woolwich,  but  some  are  built  from  time  to  time  by  contract,  ^J^^^^o 
outside  parties.  Several  different  kinds  of  carriages  are  constructed  t<C^^^ 
meet  the  varied  wants  of  service  in  forts  erected  at  so  widely  remotc^^^^ 
periods  of  time,  but  the  differences  are  rather  in  details  than  in  princi- 
ple, and  a  general  description  covering  the  whole,  with  a  brief  notice  ol 
some  of  the  principal  variations,  will  suffice  to  give  a  clear  idea  of  theii 
main  characteristics. 

Top  carriage. 

The  top  carriage  is  composed  of  two  cheeks  connected  together  by  a 
vertical  and  a  bottom  transom,  the  attachment  of  the  latter  being 
strengthened  by  two  knee-stays.  Each  cheek  is  made  of  a  wrought- 
iron  frame  from  3^  to  4  inches  thick,  forged  to  the  required  shape,  and 
planed  on  both  sides.  The  plates,  from  .375  inch  to  .75  inch  thick,  and 
corresponding  in  general  form  to  the  frame,  project  beyond,  both  in 
in  front  and  rear,  thus  forming  recesses  for  the  truck-wheels,  and  are 
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riveted  to  the  frame,  an  inside  brace  being  inserted  between  tbe  plates 
where  the  vertical  transom  comes  against  them.  The  top  and  bottom 
surfaces  of  the  cheeks  are  planed,  the  top  being  horizontal  and  the 
ends  vertical  when  the  carriage  is  on  its  chassis. 

A  metal  trannion-bed  is  made  fast  in  each  trnnnion-hole  by  counter- 
sank  screws,  and  cap-squares  are  held  in  place  by  two  feathet-keys, 
which  are  attached  to  the  cheeks  by  short  chains. 

The  bottom  transom  is  a  plate  from  .875  to  1  inch  thick,  is  secured  to 
the  bottom  of  the  cheeks  by  screws  with  countersunk  heads,  and  is 
planed  where  it  comes  in  contact  with  the  cheeks  and  rails,  that  it  may 
have  even  bearing-surfaces. 

Guides  of  angle-iron  are  riveted  to  the  lower  side,  to  keep  the  car- 
riage straight  on  the  chassis. 

The  vertical  transom  is  a  plate  of  .625  inch  thickness,  riveted  along 
the  lower  edge  and  sides  to  an  angle-iron  frame,  which  is  bolted  to  the 
cheeks  and  bottom  transom.  Tbe  upper  edge  is  cut  out  in  a  curve,  to 
allow  the  gun  to  turn  on  its  trunnions  freely  without  striking  it. 

The  knee-stays  are  riveted  to  the  bottom  transom,  near  its  rear  edge^ 
and  are  bolted  to  the  cheeks,  one  to  each  cheek. 

The  truck-wheels  are  between  the  plates  of  the  cheek.  The  front 
wheels  have  axTes  from  2  to  2^  inches  in  diameter,  and  rest  in  gun-metal 
bearings  secured  to  the  cheek  by  two  screws,  which  act  as  feathers  in 
slots  in  the  head  of  the  axle,  and  prevent  it  from  turning  round  in  it« 
bearing.  The  axle  is  put  in  from  the  outer  side,  and  keyed  in  place. 
The  axles  of  the  rear  wheels  are  eccentric,  and  are  secured  in  the  cheeks 
by  what  are  called  drop-plates.  By  taking  out  the  rear  bolt  of  the  drop- 
plate,  apd  taming  it  upward  around  the  front  bolt  as  a  pivot,  the  axle 
is  freed.  The  axles  are  joined  by  a  ''  connecting  bar,"  in  which  are  two 
hol^s  to  take  the  end  of  an  iron  handspike,  so  that  the  bar  may  be 
turned  and  both  truck-wheels  may  be  thrown  in  or  out  of  gear  at  the 
same  time.  The  inner  end  of  each  axle  is  made  hexagonal,  to  receive 
a  handspike  socket  in  case  the  connecting  bar  should  be  damaged.  To 
prevent  the  rear  wheels  from  coming  into  play  when  the  carriage  re- 
coils, a  stop  is  riveted  on  the  inside  of  each  cheek. 

The  elevating  apparatus  (Plate  XXII)  consists  of  two  wrought-iron  cir- 
cular racks  pivoted  to  the  gun  and  passing  between  the  two  plates  of 
each  cheek.  I^e  teeth  are  cut  on  the  rear  and  convex  edge,  and  work 
in  the  teeth  of  a  pinion  fixed  to  a  spindle  fastened  in  the  cheek.  On 
tbe  concave  edge  a  groove  is  cut,  in  which  a  friction-roller  runs  and 
keeps  it  engaged  in  the  teeth  of  the  pinion,  and  also  prevents  it  from 
moving  sideways.  The  axles  of  the  pinion  and  friction-roller  pass 
through  gun-metal  bearings  in  the  cheek ;  that  of  the  latter  is  secured 
by  a  nut,  and  the  former  has  upon  it  a  capstan-head  and  clamp-screw 
for  holding  the  gun  in  any  desired  position.  The  capstan-head  has 
holes  in  the  periphery  for  the  end  of  an  iron  lever  by  which  it  is  turned. 
By  turning  this  head  the  gun  is  elevated  or  depressed,  for  the  head 
has  feathers  which  enter  slots  in  the  spindle,  so  that  any  motion  to  the 
head  is  communicated  to  the  spindle,  and  by  the  spindle  to  the  pinion 
and  rack.  The  clamp-screw  binds  the  pinion,  and  prevents  it.  from 
moving. 

The  thread  of  the  spindle  in  the  right  cheek  is  left-handed,  so  that  the 
gun  is  held  clamped  by  turning  the  clamping  lever  to  the  rear.  For  the 
10-inch  and  larger  carriages,  and  for  the  9inch  of  future  construction^ 
the  gearing  of  the  elevating  apparatus  is  somewhat  different.  The 
pinion  which  engages  the  teeth  of  the  rack  is  driven  by  a  wprm  and 
wheel,  with  one  or  two  intermediate  pinions.    The  worm  and  wh^^V  «iX^ 
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placed  on  the  inside  of  the  cheek  and  held  in  place  by  two  journal-boxes 
and  caps  bolted  to  the  side  of  the  cheek.  To  the  rear  joarual-box  a 
hinged  clutch  is  screwed  by  a  steel  pin,  and  kept  in  place  by  a  swivel- 
key.  To  throw  the  worm  out  of  gear  with  the  worm-wheel,  open  the 
clutch,  turn  the  worm-shaft  and  draw  it  to  the  rear  until  the  collar  od  it 
is  in  i^ar  of  the  clutch ;  replace  the  clutch  and  the  shaft  is  held  with 
the  worm  out  of  gear.  On  carriages  of  the  most  recent  manafactare 
the  worm-shaft  is  inclined  upward  to  the  rear.  The  hand-wheel  for 
turning  this  shaft  is  in  all  carriages  just  in  rear  of  the  end  of  the  cheek. 
A  front  and  rear  eye-bolt  for  tackle  is  bolted  to  each  cheek  and  a 
bufter-block  of  elm  is  bolted  to  the  front  transom.  A  loop  for  the  prim- 
ing-wire is  attached  to  the  right  cheek. 

The  hydraulic  buffer.    (Plate  XXII.) 

The  recoil  of  the  gun  is  controlled  in  all  carriages  for  the  land  service 
by  the  hydraulic  buffer.    It  consists  of  a  wrought-iron  lap- welded  cylin- 
der, with  cast-iron  cover-cap  and  flange,  and  wroughtiron  piston-head 
and  rod,  a  packing-gland  and  emptying-cock  of  brass.    The  cylinder  is 
77.375  inches  long  in  the  clear,  and  8.07  inches  in  diameter,  and  holds 
12  gallons  5  pints.    The  cap  closes  the  rear  end,  being  screwed  oD' 
The  flange  is  screwed  on  the  front  end,  and  the  cover  is  bolted  to  th6 
flange.    Both  the  flange  and  cover  are  flat  on  top,  to  allow  the  top  car- 
riage to  pass  over  them  without  striking.    To  secure  perfectly  tight  joiDts, 
a  mineral  composition  is  spread  over  the  screw-threads  of  the  cylinder 
before  the  cap  and  flange  are  put  on,  and  the  same,  mixed  with  choppy 
hemp,  is  laid  between  the  flange  and  cover  before  they  are  bolted  together. 
The  packing  used  to  make  a  tight  joint  around  the  piston-rod  consists 
of  a  piece  of  tow  about  1.25  inches  in  circumference  and  3  feet  7  inches 
long,  greased  with  tallow,  and  wound  round  the  rod  and  pushed  into  the 
recess  in  the  cover.    It  is  held  in  place  by  the  packing-gland,  which  is 
made  to  squeeze  the  packing  by  being  screwed  into  the  cover  until  the 
rod  can  be  just  moved  by  the  strength  of  one  man.    A  zinc  pan  is  sas- 
pended  from  the  front  end  of  the  cylinder  to  catch  any  oil  that  may  drip 
from  the  gland  in  firing. 

A  filling-ho^e  is  bored  and  tapped  in  the  upper  surface  of  the  cylin- 
der near  the  rear  end,  and  is  closed  by  a  wrought-iron  screw-plug,  which 
is  secured  to  the  chassis  by  a  short  chain.  An  emptying-cock  of  brass 
is  provided  in  the  lower  part  of  the  cover.  The  piston-h^ul,  8.04  inches 
in  diameter,  has  four  holes  drilled  in  it,  each  1.25  inches  diameter,  for 
the  7-inch  gun ;  .9  inch  for  the  9,  11,  and  12  inch,  and  .8  for  the  10-inch, 
and  .7  for  the  12-inch  of  25  tons.  The  piston-rod  screws  into  the  head,  and 
is  prevented  from  turning  by  a  screw.  The  collar-nut  screws  on  to  the 
rod  a  few  inches  from  the  end,  and  the  connecting  nut  on  the  extreme 
end.  The  cross-head  is  held  between  the  two  nuts,  with  a  play  of  about 
one-tenth  of  an  inch,  and  the  hole  in  the  cross-head  for  the  piston-rod  is 
made  oval,  to  allow  of  the  top  carriage  being  thrown  on  its  truck- wheels 
without  bending  the  piston-rod.  The  cylinder  is  secured  to  the  chassis 
by  m^eans  of  iron  bauds  which  pass  over  the  cylinder,  and  are  bolted 
down  to  the  rear  bottom  plate  at  the  rear  end,  and  at  the  front  end  to  a 
bearing-plate  which  is  bolted  to  the  diagonal  braces. 

The  rear  bottom  plate  and  the  lower  flange  of  the  rear  transom  are 
hollowed  out  to  form  a  bed  for  the  end  of  the  cylinder.  The  top  flange 
of  the  rear  transom  is  cut  away  from  the  cap  of  the  cylinder.  The  cyl- 
inder, before  being  bolted  down  on  the  chassis,  is  brought  to  bear 
sqaa,re]y  against  the  rear  transom,  with  the  flat  edges  of  the  flange  and 
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cap  horizontal.  Pieces  of  leather  packing  are  placed  between  the  cyl- 
inder and  the  iron  bauds  which  secure  it  to  the  chassis,  and  they  are 
bolted  down.  It  is  proposed  to  insert  a  small  screw  through  the  front, 
bored  a  short  distance  into  the  cylinder,  to  prevent  it  from  tnming  in 
the  bands.  Kangoon  oil  is  preferred  for  filling  the  cylinder  for  use,  and 
twelve  gallons  is  the  proper  quantity  to  put  in.  The  depth  of  the  oil  at 
the  filling-hole  is  4.625  inches,  the  gun  being  in  battery. 

The  recoil  of  the  top  carriage  at  the  discharge  of  the  gun  is  checked 
by  the  resistance  offered  to  the  motion  of  the  piston  (the  piston-rod  be- 
ing made  fast  to  the  top  carriage)  by  the  oil  in  the  cylinder.  The  holes 
in  the  piston-head  allow  the  oil  to  escape  through  them ;  therefore  this 
resistance  to  motion  will  be  proportioned  inversely  to  the  size  of  the 
holes  and  the  quantity  of  air  in  the  cylinder  to  be  compressed. 

The  carriage  for  the  7-inch  gun,  under  the  conditions  above  named, 
with  a  battery-charge  has  a  recoil  of  about  5^  feet,  a  little  less  than  the 
extreme  limit  of  the  chassis.  It  is  not  generally  necessary  to  reduce 
the  quantity  of  oil  for  the  service-charge,  but  if  there  should  not  be  suf- 
ficient room  to  allow  of  the  gun  being  conveniently  loaded  a  little  oil  is 
permitted  to  run  out  until  the  proper  recoil  is  reached. 

The  air  in  the  cylinder,  being  compressible,  acts  as  a  cushion  to  the 
shock  of  the  discharge  of  the  gun,  and  reduces  its  violence.  The  proper 
quantity  of  oil  to  be  used,  with  the  depth  at  the  filling-hole,  is  plainly 
marked  on  each  cylinder. 

Thechcissis. 

The  chasses  vary  in  height  according  to  the  use  for  which  they  are 
intended,  whether  in  casemates  or  open  batteries.  The  former  have  an 
imaginaiy  pivot  in  front,  the  chassis  being  prevented  from  recoiling  and 
guided  in  its  motion  by  the  traverse-wheels,  which  have  in  their  periph- 
ery a  deep  groove  for  the  traverse-circle  to  fit  into.  The  chasses  for  open 
batteries  are  divided  into  three  classes :  the  first  has  the  pintle  in  front, 
and,  like  the  casemate,  it  is  imaginary;  the  second,  the  pintle  is  in  the 
center,  and  the  third  has  the  pintle  in  rear  of  the  center.  The  height 
of  the  chassis  at  the  front  end  is  32.5  inches,  and  others  37  inches. 
When  increased  height  is  to  be  given,  it  is  done  by  putting  in  a  knee- 
stay  bolster,  as  seen  in  Plate  XXV. 

For  the  7  and  9  inch  gun  the  chassis-rails  are  rolled  each  in  one  beam 
10  inches  deep  and  5^  in  width  of  flange,  bent  round  in  front,  and  planed 
on  the  upper  and  lower  surfaces  and  sides  of  the  flanges.  The  front 
transom  is  a 'plate  1  inch  thick,  riveted  along  the  sides  and  top  to  a 
frame  of  angle-iron.  It  is  let  slightly  into  the  rails.  A  top  plate  is  riv- 
eted to  the  front  (Bnd  of  the  chassis,  and  has  an  oblong  hole  in  its  length 
to  give  access  to  nuts  below  it. 

The  rear  transom  is  a  7-inch  beam,  the  flanges  being  4  inches.  It  is 
fastened  to  the  rails  by  a  knee-plate  bolted  to  it  and  the  web  of  the  rail. 
The  traverse-forks  are  of  wrought  iron,  with  a  flange  or  knee  to  strengthen 
it  to  resist  the  thrust  of  the  recoil. 

The  front  forks  are  secured  to  a  truck-plate  1  inch  thick,  bolted  to  the 
chassis-rails.  The  rear  forks  are  riveted  to  a  connecting-plate,  which 
is  fastened  to  the  truck-plate,  and  these  are  bolted  to  the  rails,  wrought- 
iron  bolsters  being  used  to  give  the  slope  of  4^.  A  front  bottom  plate, 
.875  inch  thick,  joins  the  rails  near  their  middle,  and  a  rear  bottom  plate 
is  bolted  to  the  under  side  of  the  rear  ends  of  the  rails  and  the  rear 
transom. 

A  diagonal  brace  of  1-inch  plate,  with  a  center  piece  and  four  arms 
like  the  letter  X,  is  bolted  to  the  under  side  of  the  chassis^  and  vt^ 
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center  to  the  front  bottom  plate.  The  bent  ends  of  the  rails  where  they 
come  together  in  front  are  joined  by  a  connecting-plate  which  is  bolted 
to  the  web  of  the  two  rails. 

The  traverse-wheels  are  of  wrought  iron,  with  brass  bashings.  They 
are  cylindrical,  with  a  deep  groove  tnrned  in  the  face  to  fit  over  the 
traverse-circle.  The  rear  traverse-wheels  have  only  one  flange,  that  on 
the  front  side.  The  journals  of  the  traverse-wheels  are  steel,  and  are 
secured  by  a  nut  on  the  inner  side.  India-rubber  hurters  and  connter- 
hurters  are  provided.  Eye-bolts  for  tackle  are  bolted  on  each  rail,  one 
in  front  and  one  in  rear;  and  a  fifth  is  placed  in  the  middle  of  the  rear 
edge  of  the  bottom  plate,  for  use  in  transporting  the  chassis.  Axle-tree 
bands  to  receive  an  axle  for  transporting  the  chassis  are  riveted  to  the 
front  bottom  plate. 

The  Oinch  chassis  is  provided  with  gear  for  (Plate  23)  traversing  and 
running  the  gnu  from  battery,  the  same  arrangement  serving  for  either 
purpose  by  disconnecting  by  a  shipper  the  parts  not  required.  The  gear 
is  worked  by  crank-handles  on  either  side  of  the  rear  end  of  the  chassis. 

A  brass  bevel  wheel  is  screwed  fast  to  each  of  the  rear  traverse- wheels. 
An  inclined  shaft,  with  a  capstan  and  spur-wheel  on  the  rear  and  a  bevel 
wheel  on  the  front  end,  extends  from  the  rear  end  of  the  chassis  dowu 
to  two  horizontal  shafts  running  across  the  chassis'just  in  rear  of  the 
traverse- wheels.  These  two  shafts  have  a  bevel  wheel  on  each  end ;  one 
engages  with  this  inclined  shaft,  and  the  other  with  the  brass  wheel 
attached  to  the  traverse-wheels.  Motion  is  given  to  the  inclined  shaft 
by  means  of  two  crank-handles  on  a  shaft  running  across  the  rear  end 
of  the  chassis  with  a  bevel  pinion  on  it,  and  is  communicated  by  the 
horizontal  shafts  to  the  traverse- wheels. 

The  inclined  shaft  can  be  thrown  out  of  gear  with  the  shafts  oommn- 
nicating  with  the  traverse-wheels.  If  then  the  fall  be  made  fast  to  the 
top  carriage,  and  passed  around  the  capstan,  the  top  carriage  may  be  ran 
back  from  battery  by  turning  the  crank-handles. 

In  center-pintle  carriages,  in  which  the  front  and  rear  traverse-wheels 
are  of  the  same  size,  the  chassis  is  traversed  by  communicating  motion 
to  one  front  and  one  rear  wheel.  This  is  done  by  means  of  a  long  shaft 
running  under  the  left  side  of  the  chassis,  and  having  pinions  on  it  to 
engage  in  the  wheels  made  fast  to  the  traverse-wheels.  Motion  is  givea 
to  this  long  shaft  by  means  of  a  short  inclined  shaft,  as  already  described. 

In  chasses  having  the  pintle  nearer  the  rear  end,  the  ftt>nt  wheels, 
being  the  larger,  are  chosen  as"  those  to  which  motion  is  to  be  commu- 
nicated. This  is  done  by  a  long  shaft  running  under  the'chassis.  It  is 
driven,  as  already  mentioned,  except  in  this  case  the  cross-shaft  is  placed 
under  the  chassis-rails,  instead  of  in  rear  of  the  rear  transom. 

The  rails  of  the  10-inch  chassis  (Plate  XXIV)  are  built  beams,  fish-bel- 
lied in  shape,  in  order  to  get  the  required  strength  with  the  least  amount 
of  material.  Two  plates  f  inch  thick,  cut  to  the  required  shape,  are 
riveted  to  two  T- pieces  6f  inches  wide.  The  webs  come  together  at  their 
front  ends,  but  have  an  inner  brace  between  them  at  the  rear  ends. 
The  upper  T  is  straight ;  the  under  one  is  bent  to  oorrespond  to  the 
plates.  The  depth  at  the  fh>nt  is  6^  inches,  11^  at  the  rear,  and  18  inches 
in  the  middle.  The  lOinch  chassis,  increased  in  height,  (Plate  XXV,)  is 
the  same,  except  wroughMron  knee- bolsters  are  put  in  to  give  the  re- 
quired height.  The  rails  of  the  11-inch  chassis  (Plate  X^TV)  have  a 
depth  of  18  inches  in  the  middle,  and  a  width  of  6f  inches. 

The  35-ton  gun-carriage  differs  from  the  preceding  in  some  of  the  de- 
tails. The  cheek-plates  are  about  .75  inch  thick.  The  cheeks  are  joined 
together  by  a  bottom  transom  of  boiler-plate  extending  the  entire  length 
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of  the  carriage,  and  two  vertical  transoms,  each  strengtheued  by  augle- 
xron  riveted  to  it  around  the  sides  and  bottom.  The  elevating  apparatus 
Ss  worked  by  a  wheel  outside  of  the  cheeks. 

The  truck-wheels  of  the  top  carriage  are  thrown  in  gear  by  means  of 
a  hydraulic  jack,  which  acts  on  a  crank  on  the  eccentric  axle. 

The  front  transom  of  the  chassis  is  made  fish-bellied,  with  the  view  of 
getting  as  much  room  as  possible  in  rear  of  it  for  the  piston,  and  the 
linrters,  five  in  number,  made  of  India  rubber,  are  made  fast  to  it.  The 
<k>anter-hurter8  are  placed  on  the  inside  of  the  rail.  The  piston  is  placed 
as  far  to  the  front  as  possible.  The  cylinder  for  the  hydraulic  buffer  is 
a  wrought-iron  lap>welded  f-inch  tube,  about  .31  inch  thick  when  bored 
out.  The  holes  in  the  piston-head  are  .6  inch  in  diameter.  The  recoil 
usually  varies  less  than  2  inches  in  length,  and  only  4  inches  when  the 
extreme  charges  are  used. 

Thirtyfive-ton  hydraulic  carriage.    (Plates  XXVII,  XXVIII.) 

This  carriage  was  constructed  at  Woolwich,  under  the  direction  of 
Colonel  Field,  commanding  the  carriage  department. 

The  hydraulic  apparatus  with  which  it  is  provided  is  used  to  check 
the  recoil  in  firing,- run  the  gun  into  battery  or  from  battery,  and  also 
to  traverse  the  carriage  to  the  right  or  left. 

These  different  operations  are  [)erformed  by  means  of  two  hydraulic 
cylinders,  O  and  D«  and  the  double-action  pump  F  in  the  reservoir  E, 
which  contains  a  mixture  of  alcohol  and  water.  The  pump  F,  worked 
by  means  of  the  brake  G,  drives  the  liquid  into  the  distributing-chest 
H,  which  sends  it  through  the  tubes  I  K  L  either  to  the  front  end  of  the 
cylinder  O  or  to  one  or  other  end  of  the  cylinder  D.  The  desired  posi- 
tion of  the  valve  is  given  by  means  of  the  lever  M  attached  to  the  right 
side  of  the  chassis. 

The  cylinder  D  has  a  piston,  the  rod  of  which  is  fastened  to  the  chain 
c  0,  which  engages  the  wheel  B.  This  wheel  is  mounted  on  the  same 
axle  as  the  pinion  that  drives  the  bevel  wheels  A  intended  to  give  mo- 
tion to  the  rear  traverse- wheels.  Fig.  2  shows  how  the  motion  of  the 
piston  in  either  direction  carries  the  chain  o  with  it,  thus  causing  the 
pinion  to  turn,  and  by  its  means  the  traverse-vt^heels. 

To  traverse  the  carriage  to  the  right  or  left  it  is  sufficient  to  turn 
the  distributing- valve  so  as  to  send  the  liquid  on  one  or  the  other  face 
of  the  piston,  and  then  to  work  the  pump  by  means  of  the  brake  G. 
The  chain  moves  on  the  wheel  B  with  a  velocity  four  times  greater  than 
that  of  the  piston ;  a  slight  motion,  therefore,  of  the  latter  is  sufficient  to 
traverse  the  chassis  through  a  considerable  arc. 

A  piston  is  also  fitted  to  the  cylinder  D,  which  is  used  to  check  the 
recoil  in  firing,  and  to  run  the  crun  into  battery.  The  piston  has  a 
leather  packing  on  either  face,  and  the  front  end  of  the  rod  P  is  fastened 
to  the  carriage.  The  front  end  of  the  cylinder  is  placed  in  communica- 
tion with  the  distributing-chest  by  the  pipe  I,  and  the  rear  end  by  the 
passage  B  with  a  second  reservoir,  Q.  l?he  passage  Bean  be  contracted 
more  or  less  by  a  conical  valve  S,  which  is  regulated  by  means  of  the  reg- 
ulator I,  fig.  3.  To  use  the  apparatus  as  a  hydraulic  buffer,  close  the  com- 
munication of  the  front  part  of  the  cylinder  O  with  the  pump  F  through 
the  distributing-valve  H,  and  regulate  the  position  of  the  valve  S  so  as 
to  reduce  the  section  of  the  orifice  for  the  stream  according  as  circum- 
stances may  require.  When  the  gun  is  fired,  the  carriage  as  it  recoils 
forces  the  piston  in,  and  drives  the  liquid  into  the  reservoir  Q  through 
the  opening  around  the  conical  valve;  the  recoil  is  checked  as  in  the 
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ordinary  hydraalio  buffer,  by  the  resistance  that  the  liquid  meets  with 
in  passing  through  the  narrow  orifice.  The  entire  distance  through 
which  the  valve  may  be  moved  is  one  inch,  and  the  part  of  the  valye- 
stem  that  projects  is  graduated  into  tenths  of  an  inch.  In  firing  with 
maximum  charges  the  valve-stem  is  turned  in  up  to  the  division  of 
eight-tenths. 

To  run  the  gun  from  battery  without  firing,  it  is  sufficient  to  open  the 
communication  of  the  pipe  I  with  the  pump  F,  and  to  work  the  latter. 
The  pressure  of  the  liquid  on  the  front  face  of  the  piston  forces  it  into 
the  cylinder  O  and  draws  the  carriage,  being  attached  to  the  rod  P,  back 
with  it.  The  liquid  which  is  in  rear  of  the  piston  escapes  as  before, 
but  without  meeting  any  resistance  in  its  passage  around  the  conical 
valve  on  account  of  the  slowness  of  the  motion. 

To  run  the  gun  into  battery,  the  front  of  the  cylinder  O  and  the  tube 
T  are  placed  in  communication  with  the  discharge-pipe  by  means  of  the 
distributing- valve  H.  The  carriage  then  runs  into  battery  of  itself  by 
reason  of  the  inclination  of  the  rails  of  the  chassis.  Its  velocity  is 
checked  by  the  resistance  that  the  liquid  meets  within  passing  through 
the  tube  T.  If  it  be  wished  that  the  gun  shall  run  into  battery  more 
quickly,  a  special  tube  c  is  provided,  of  larger  cross-section,  which  allows 
the  water  to  pass  more  quickly ;  it  will  be  sufficient  to  open  the  valve 
by  means  of  the  handle  b,  (Figs.  2  and  5,)  to  reduce  the  time  of  lanniog 
in  to  a  few  seconds.  By  turning  this  handle  the  motion  of  the  carriage 
may  be  regulated  at  pleasure,  and  it  may  be  even  stopped  at  any  point 
on  the  chassis  by  closing  the  valve  altogether. 

The  distributing-chest  and  its  various  connections  are  shown  in  Fig.  ^* 
N  is  the  discharge-pipe  which  conducts  the  liquid  to  the  reservoir.    The 
ordinary  position  of  the  valves  is  that  represented  in  the  drawing,  tbo 
apparatus  being  arranged  for  running  the  gun  from  battery.    The  liquij^ 
forced  by  the  pumps  passes  into  the  tube  T,  while  K  and  L  commaDi' 
cate  with  the  discharge-pipe.    If  the  valve  be  moved  farther  to  the 
right,  L  remains  in  connection  with  the  discharge-pipe  N.    T  is  closed 
while  one  of  the  orifices  of  admission  comes  opposite  the  outlet  K.    It) 
on  the  contrary,  it  is  pushed  to  the  left,  I  and  K  communicate  with  the 
discharge-pipe,  and  L  with  the  other  opening.    These  two  extreme  posi- 
tions of  the  valve  correspond  with  the  traversing  of  the  chassis  in  one 
or  other  direction,  and  the  last  also  to  running  the  gun  into  battery  auto- 
matically. 

A  direction-plate  is  attached  to  the  chassis  on  the  right  side,  giving 
the  positions  of  the  lever  M  corresponding  to  those  of  the  valve  for 
traversing  the  gun  to  the  left,  from  battery,  gun  to  the  right  and 
into  battery.  A  similar  plate,  <?,  with  the  words  "closed"  and  "into  bat- 
tery," show  the  position  that  should  be  given  to  the  handle  b  so  as  to 
regulate  the  running  of  the  gun  into  battery. 

One  man  at  the  valve-lever  and  two  men  at  the  pumps  are  sufficient 
to  execute  all  of  the  manoeuvers,  though  it  is  preferable  to  have  fear 
men  at  the  pumps.  The  time  required  to  traverse  the  gun  through  an 
arc  of  540  is  two  minutes,  and  the  same  for  running  the  gun  from  bat- 
tery 6 J  feet. 

The  loading  apparatus  is  decidedly  novel,  (Fig.  1.)  It  is  composed 
essentially  of  a  chain  with  the  links  constructed  like  the  joint  of  a  car- 
penter's rule,  so  that  it  can  turn  only  in  one  direction,  while  it  is  as  stifl' 
as  a  solid  rod  in  every  other.  The  links  of  this  chain  are  made  as  fol- 
lows :  The  angles  of  the  links  on  top  are  square,  while  those  under- 
neath are  rounded  ;  two  adjoining  links  thus  abut  against  each  other 
when  an  effort  is  made  to  bend  the  chain  outward,  while  it  can  be  readily 
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t^Qt  in  the  opposite  direction.  It  is  guided  in  its  motion  by  a  kind  of 
t^be  X,  inclosed  between  two  sheet-iron  plates,  W.  The  spnr-wheel 
^^nd  pinion  Y  and  IT  supply  the  means  of  raising  the  tube  X  out  of  its 
t^ed,  and  raising  the  chain  up  to  the  bore  of  the  gun.  The  tube  X  is 
^eld  at  a  convenient  height  by  the  pawl  Y.  A  rammer  or  sponge  is 
Stted  to  the  front  end  of  the  chain  according  as  jt  is  wished  to  load  or 
sponge  the  piece,  and  by  working  the  crank-handles  the  chain  is  forced 
^own  the  bore  as  if  it  were  a  rigid  stafi'.  The  trials  with  this  arrange- 
iment  have  given  satisfactory  results. 

A  still  more  original  mode  of  loading,  based  on  the  use  of  a  pneu- 
matic apparatus,  has  been  applied  to  a  35-ton  gun  in  the  experimental 
<^a8emate  battery  at  Woolwich.  This  arrangement,  which  has  the  ad- 
Tantage  of  requiring  only  very  little  room,  is  represented  in  Fig.  1. 

The  cylinder  A  is  of  the  same  caliber  and  has  the  same  grooves  as 
the  bore  of  the  gun,  and  in  it  the  projectile  is  placed.    It  is  fitted  to 
the  mouth  of  the  bore  so  that  the  joint  shall  be  hermetically  closed.    A 
piston,  D,  forming  the  rammer,  fits  accurately  in  the  cylinder  A.    It  has 
a  hole,  E,  in  its  axis,  continued  by  several  small  channels,  a,  which  com- 
municate through  the  windage  over  the  shot  with  the  space  in  rear  of 
it.    A  flexible  tube,  F,  is  fitted  to  the  central  passage  £,  and  is  con- 
nected with  the  air-pump  G.    This  tube  has  a  metallic  wire  helix  within 
it  to  prevent  it  irom  collapsing  by  the  pressure  of  the  air  without  when 
the  air  is  exhausted  from  within  it.    The  operation  of  loading  is  con- 
ducted as  follows :  The  projectile  being  placed  in  the  cylinder  A,  it  is 
raised  by  the  pulley  H  to  the  height  of  the  muzzle  of  the  gun,  to  which 
it  is  firmly  secured.    The  rammer  D  is  introduced  in  the  cylinder,  and 
the  pump  O  is  operated.    The  air  in  rear  of  the  projectile  being  rare- 
fied, the  pressure  of  the  outside  air  forces  the  rammer  down  the  bore 
until  it  comes  in  contact  with  the  cartridge.    To  withdraw  the  piston,  it 
is  sufiicient  to  let  the  air  into  the  tube  F. 

The  difficulty  of  keeping  such  delicate  apparatus  in  perfect  condition 
so  as  to  make  a  close  joint  at  the  mouth  of  the  bore  seems  a  serious 
obstacle  to  carrying  out  practically  this  mode  of  loading. 

Muzzle-pivoting. 

The  vertical  field  of  fire  of  guns  mounted  in  casemates  is  so  much 
restricted  by  the  embrasure  that  the  want  has  long  been  felt  of  a  car- 
riage which  will  allow  the  gun  to  be  used  at  high  angles  of  elevation, 
and  also  at  a  depression,  without  a  great  enlargement  of  the  embra- 
sure. With  the  view  of  solving  this  problem,  a  new  carriage  for  case- 
mates has.  been  constructed  recently,  by  which  the  gun  can  be  fired 
through  an  embrasure  of  the  usual  dimensions  at  15^  elevation  and  7^ 
depression.  The  principle  adopted  in  its  construction  is  to  vary  the 
height  of  the  trunnion-beds  instead  of  always  preserving  them  in  the 
same  fixed  positions  as  in  the  ordinary  carriages.  To  effect  this,  each 
cheek  of  the  carriage  is  cut  with  a  wide  vertical  slot,  in  which  plays  up 
and  down  a  rectangular  block  of  iron  bored  with  a  hole  to  receive  the 
trunnion  of  the  gun.  Under  this  block  is  placed  a  strong  screw  to  sup- 
port the  weight  of  the  gun.  By  means  of  a  hydraulic  jack  placed  under 
each  trunnion- block  the  gun  is  raised  or  lowered  to  any  desired  height, 
and  the  motion  is  at  once  followed  up  by  the  two  screws,  to  which  the 
weight  of  the  gun  is  at  once  transferred.  Two  minutes  are  required  to 
raise  the  gun  from  the  lowest  to  the  highest  position.  In  order  to  ob- 
tain the  greatest  elevation,  it  is  of  course  necessary  to  lower  the  trun- 
nion-blocks to  the  bottom  of  the  slot,  and  for  the  greatest  de^essiou 
to  raise  them  to  their  highest  position. 
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Moncrieff^s  depressing  (farrisan-carriage. 

This  carriage  as  now  constructed  is  represented  in  Plate  XXIX.  It 
has  been  made  to  mount  guns  of  6.3inch,  7-inch,  and  9-inch  calibers, 
the  latter  being  as  large  as  it  is  thought  practicable  to  work  on  this 
kind  of  carriage.  The  cheeks  are  made  like  those  of  the  heavy  car- 
riages, of  two  1-inch  plates  riveted  together,  with  wrought-iron  frames 
3^  inches  wide  between  them.  The  cheeks  are  connected  by  two  tran- 
soms of  plate-iron. 

The  elevator  is  made  in  the  same  way  as  the  cheeks.  The  chassis- 
rails  are  of  girder-iron,  19|  feet  long,  6f  inches  wide  on  the  flange,  and 
12  inches  deep  for  the  9-inch  gun.    Six  traverse-wheels  are  used. 

The  carriage  has  been  tested  at  Shoeburyness  by  repeated  firings, 
some  of  which  with  the  6.3-inch  and  9-inch  gun  we  witnessed.  The 
smaller  gun  comes  down  to  the  loading  position  after  firing  more  smoothly 
and  with  less  shock  than  the  larger  gun,  the  charge  for  which  was  50 
pounds  of  powder  and  a  projectile  weighing  250  pounds. 

The  6.3-inch  gun  is  designed  to  fire  over  a  parapet  9  feet  4  inches  high, 
and  the  9-inch)gun  over  one  12^  feet  high. 

m 

Vava8S€ur''s  gnn-carriage.     (Plate  XXX.) 

This  carriage,  which  was  exhibitied  at  the  exposition  in  VieDoa,  is 
unlike  all  others  that  have  preceded  it  in  several  important  particulars; 
and  though  designed  and  constructed  particularly  for  use  on  board  of 
ships,  deserves  to  be  here  noticed  for  the  originality  displayed  in  its 
conception  and  the  ingenuity  with  which  the  details  have  been  carried 
out. 

The  top  carriage. 

The  cheeks  are  made  in  the  usual  way,  each  of  two  cheek-plates 
riveted  together,  with  an  iron  frame  between  them,  and  held  together 
by  the  transoms,  as  seen  in  the  drawings. 

A  casting,  N,  is  made  fast  to  the  front  bottom  transom,  and  strikes 
against  the  rollers  O  on  the  chassis,  when  the  top  carriage  recoils. 

There  are  four  truck-wheels,  two  in  front  and  two  in  rear.  The  axle 
I  on  which  the  rear  wheels  turn  is  an  eccentric  one,  and  has  a  handspike- 
socket,  M,  fitted  on  each  end.  By  placing  a  handspike  in  either  of  these 
sockets,  and  bringing  it  down  into  the  position  shown  in  the  dotted 
lines  0,  the  rear  end  of  the  carriage  is  raised,  the  weight  is  thrown  on 
the  four  wheels,  and  the  gun  can  be  readily  run  forward  or  back  on  the 
chassis. 

The  shafts  b  and  e  have  their  journal-boxes  in  the  cheeks,  and  form  a 
part  of  the  machinery  for  running  the  gun  into  and  from  battery.  On 
the  former  shaft  two  spur-wheels,  a  a,  are  mounted,  the  teeth  of  which 
engage  in  the  oval  holes  E  B  in  two  plates  riveted  to  the  inner  side  of 
the  chassis-rails.  These  wheels  have  cast  on  their  inner  side  a  second 
wheel  of  less  diameter,  the  teeth  of  wl^ch  engage  in  those  of  the  pinion 
d  on  the  shaft  e;  this  shaft  has  eccentric  bearings,  and  has  mounted  on 
it,  outside  of  the  cheeks,  spur-wheels  g  g^  which  engage  in  the  pinion  h 
mounted  on  a  short  axle,  the  end  of  which  is  made  square  to  receive  the 
crank-handle  t. 

The  handspike-socket  is  connected  at  its  upper  end  by  a  bar,  p,  to 
the  arm  q  on  the  eccentric  journals  of  the  shaft  e,  so  that  by  bringing 
down  the  handspike  into  the  position  o,  by  which  operation  the  top 
carriage  is  thrown  on  the  truck-wheels,  the  eccentrics  //  are  by  the 
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^ame  movement  tamed  anfflciently  to  enable  the  pinion  d  to  engage  with 
^he  teeth  of  the  wheel  o  cast  on  the  side  of  the  spur-wheel  a«  Kow,  by 
Earning  the  crank-handles  i  i,  the  top  carriage  is  moved  np,  or  down, 
the  chassis-rails.  The  motion  of  throwing  the  truck- wheels  out  of  gear 
withdraws  the  pinions  d  d  from  engaging  in  the  wheels  e  e^  so  that  when 
the  top  carriage  recoils  the  wheels  a  a  tarn,  but  do  not  communicate 
their  motion  to  the  shaft  a. 

The  apparatus  for  giving  the  elevation  to  the  gun  consists  of  two 
straight  steel  racks  attached  at  top  to  the  gun  by  means  of  pins  passing 
through  pieces,  which  slide  in  V^s  on  the  heads  of  the  racks,  thus  allow- 
ing for  the  motion  of  the  pins,  which  describe  arcs  of  circles  around  the 
trunnions.  The  body  of  the  rack  is  turned  a  cylinder,  and  slides  up 
and  down  in  sockets  formed  in  the  cheeks  of  the  carriage.  The  teeth 
are  on  the  rear  surface,  and  engage  with  those  of  the  pinion  8,  which  is 
turned  by  means  of  a  lever  placed  in  the  holes  1 1  To  clamp  the  rack  in 
any  desired  position,  there  are  through-bolts  Y,  with  nuts,  provided  with 
handles  u,  by  the  turning  of  which  through  an  arc  of  120o  the  cheek- 
plates  X  X  are  pressed  together  sufficiently  to  pinch  the  body  of  the  rack 
and  hold  it  firmly  in  any  required  position  as  long  as  may  be  desired. 

The  guide-hooks  y  z  are  fastened  to  the  outside  of  the  cheeks,  front 
and  rear,  and  pass  under  a  projecting  edge  of  the  cap  piece  forming  the 
top  of  the  rail,  there  being  just  sufficient  play  allowed  to  permit  the 
carriage  to  rise  when  thrown  on  the  truck-wheels. 

The  chassis. 

The  rails  are  formed  of  boiler-plates  riveted  at  top  and  bottom  to  cap 
pieces  disposed  as  seen  in  the  drawing  of  the  rear-end  view,  and  held 
together  with  the  usual  transoms. 

The  angle-pieces  Q  are  riveted  to  the  inside  of  the  rails  near  the  top ; 
they  have  oval  holes,  R,  punched  in  them  at  regular  intervals  throughout 
their  length. 

The  trough  L  is  attached  by  means  of  trunnions  to  the  front  transom, 
while  the  rear  end  rests  on  the  rear  transom  M.  It  has  bearings  at  each 
end  for  the  screw  H.  Angle-pieces,  K,  are  riveted  to  the  sides  near  the 
top  to  serve  as  guides  for  the  nut  K. 

The  triiverse-wheel  forks  are  secured  to  the  outer  side  of  the  rails, 
thereby  giving  greater  stability  to  the  chassis. 

The  chassis  has  an  inclination  of  1^^.  It  rests  always  on  the  front 
wheels,  but  the  rear  wheels  are  on  eccentric  axles,  and  are  thrown  in 
gear  only  when  the  chassis  is  to  be  traversed.  When  not  in  gear,  the 
props  z  rest  on  the  traverse-circle. 

In  order  to  throw  both  wheels  in  gear  at  the  same  time,  the  shaft  Y 
extending  across  the  chassis  is  provided  with  a  bevel  segment,  X^,  and 
a  handspike  socket  on  each  end,  Y^.  The  eccentric  axles  have  attached 
to  their  heads  each  a  bevel  segment,  X\  which  engages  with  the  bevel 
segments  just  mentioned.  By  placing  a  handspike  in  the  socket  Y^  near 
the  middle  of  the  shaft,  or  in  either  of  the  sockets  Y'  on  the  bevel  seg- 
ments on  the  end  of  this  shaft,  and  turning  it  through  an  angle  of  60<^, 
the  eccentric  axles  are  both  turned  at  the  same  time,  and  the  end  of  the 
chassis  is  raised  and  made  to  rest  on  the  rear  traverse-wheels  instead  of 
the  prop  z. 

The  arrangement  for  checking  the  recoil  of  the  gun  is  peculiar  to  this 

carriage.    It  consists  of  a  steel  screw,  H,  square  in  cross-sections,  30 

inches  pitch,  extending  nearly  the  entire  length  of  the  chassis.    The  front 

end  of  the  screw  has  securely  fastened  to  it  a  short  conic  frustum^  R\ 

32  ORD 
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having  gan-metal  bearing-surfaces  sank  into  its  periphery.  This  fros- 
tarn  of  a  cone  works  in  a  wrought-iron  dram,  which  is  bored  oat  to  tit 
the  cone,  similar  to  a  friction-dutch. 

The  drum  is  surrounded  by  a  metal  brake-strap,  J,  which  is  provided 
with  a  tightening  screw,  J^,  a  pointer,  and  a  scale  graduated  into  teu 
parts,  and  numbered. 

A  cast-iron  nut,  K,  20  inches  long,  fits  the  screw.  At  each  end  of  the 
nut  glands  are  provided,  packed  with  felt  to  prevent  the  oil  used  for  lu- 
bricating the  screw  from  running  out.  In  the  middle  of  the  nut  the 
thread  is  cut  away,  forming  a  recess  capable  of  holding  about  a  pint  of 
oil. 

When  the  screw  gets  rusty,  as  it  will  in  standing  exposed  to  the 
weather,  it  is  only  necessary  to  run  the  carriage  along  the  length  of  the 
chassis  before  firing,  when  the  felt-packing  will  wipe  the  screw,  aod  the 
oil  in  this  recess  will  lubricate  it  perfectly.  On  the  top  of  the  not^two 
rollers  are  placed,  against  which  the  casting  N  presses  when  the  gun  re- 
coils. The  nut  is  not  in  any  way  fastened  to  the  carriage,  in  oider  to 
avoid  the  liability  to  bend  the  screw  by  any  vertical  movement  of  the 
top  carriage  caused  by  the  springing  of  the  chassis-rails.  This  move- 
ment would  have  no  effect  on  the  nut  or  screw,  but  only  cause  the  rollers 
o  to  turn  round.  It  is  for  this  same  reason  that  the  screw  is  not  fast- 
ened to  the  chassis  rails,  but4)0  the  trough  L  supported  at  its  ends. 

The  action  of  the  compressor. 

The  tightening  screw  J^  is  turned  through  a  given  angle;  the  exact 
degree  can  only  be  determined  by  experiment.  When  the  gun  recoils, the 
top  carriage  presses  against  the  nut  K,  and  this  brings  the  surface  of  the 
conic  frustum  H^  in  close  contact  with  the  inner  surface  of  the  dram  L 
As  the  nut  K  cannot  move  to  the  rear  without  turning  the  screw  H,tbis 
last  is  forced  to  revolve  on  its  axis,  and  with  it  the  drum  L  The 
pressure  with  which  the  brake-strap  is  pressed  down  on  the  dram  by 
tightening  the  screw  J  ^determines  the  friction  between  the  drum  aud 
brake-strap,  and  consequently  the  recoil  of  the  gun.  After  one  or  two 
shots  fired,  the  exact  amount  of  pressure  will  be  determined,  and  when 
once  adjusted  for  a  given  charge  of  powder  and  shot  the  compressor 
requires  no  further  attention,  but  is  self-acting,  and  always  acts  when- 
ever the  carriage  recoils  a  half  inch,  no  matter  on  what  part  of  the 
chassis  it  may  chance  to  be. 

The  act  of  running  the  gun  into  battery  releases  the  drum  from  tbe 
conic  frustum,  and  the  screw  turns  freely. 

If,  in  drilling,  or  for  any  reason,  it  be  desired  to  run  the  gun  from  bat- 
tery, it  is  necessary  to  prevent  the  conic  frustum  from  coming  in  contact 
with  the  drum,  and  thus  leave  the  screw  free  to  turn.  To  do  this  a 
lever  Q  is  fixed  to  the  rear  of  the  screw  S,  which  bears  against  the 
shoulder  S^  on  the  large  screw  H.  By  giving  a  half  turn  to  the  lever  Q 
the  screw  S  presses  against  the  shoulder  S^,  and  prevents  the  large 
screw  H  from  moving  to  the  rear ;  the  surfaces  of  the  drum  and  conic 
frustum  cannot  come  in  contact ;  and  so  long  as  this  is  the  case  the 
screw  H  is  free  to  turn,  and  the  carriage  can  be  run  from  battery  by 
turning  the  crank-handle  I. 

In  order  to  stop  the  carriage  at  any  point  of  the  chassis,  or  control  its 
motion  at  any  time,  as  may  be  frequently  necessary  in  running  the  gun 
into  battery  in  a  sea-way,  a  small  brake,  T,  is  fixed  on  the  rear  end  of 
the  screw,  and  worked  by  a  handspike  placed  in  the  socket  V.    By  this 
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arraD|;eineDt  the  carriage  may  be  stopped  instantly  at  any  point  of  the 
chassis,  and  held  there. 

From  what  has  been  here  said,  it  will  be  seen  that  the  compressor  is 
readily  adjusted  to  meet  the  varying  wants  of  service  ander  different 
circamstauces,  and  when  once  arranged  is  perfectly  automatic,  and 
requires  no  further  attention  till  some  change  is  made  in  the  conditions 
of  its  use;  that  the  gun  is  run  into  battery  without  having  to  touch  the 
compressor  to  throw  it  out  of  action,  but  if  for  drill  or  other  purpose 
this  latter  be  desired,  it  is  readily  effected  by  the  half  turn  of  the 
lever  Q. 

From  the  experiments  made  both  in  England  and  France  to  test  this 
carriage,  it  seems  to  have  worked  in  the  most  satisfactory  manner,  being 
both  simple  and  easy  in  its  management,  the  gun  being  at  all  times 
entirely  under  the  easy  control  of  the  gunner. 

Moncriefs  9-tncA  hydro-pneumatic  ship-carriage,    (Plate  XXXI.) 

This  is  a  depression  carriage  in  which  the  force  of  the  recoil  is  utilized 
to  compress  a  certain  volume  of  air  contained  within  a  close  vessel,  and 
is  afterward  employed  to  raise  the  gun  from  under  cover  to  the  firing 
position. 

The  gun  is  supported  on  two  strong  lever  supports.  One  end  of  each 
embraces  the  trunnion  of  the  gun,  and  the  other  is  keyed  to  a  heavy 
shaft  which  turns  in  journals  near  the  foundation-plate.  This  shaft  has 
t^o  strong  cranks  which  operate  pistons  fitted  to  the  two  cylinders 
cc,  A  third  lever  support  is  hinged  at  one  end  to  the  breech  of  the 
gun,  and  the  other  to  a  support  attached  to  the  elevating-apparatus. 
The  cylinders  cc  communicate  by  means  of  strong  pipes  with  the  air- 
vessels  bbbj  and  the  valve  d  is  arranged  to  permit  the  water  to  pass 
from  ctobj  but  does  not  allow  it  to  return.  A  sufficient  quantity  of 
water  is  used  to  assure  the  valves  being  always  immersed  in  it.  The 
air  in  the  vessels  bbbis  compressed  by  means  of  the  air-pump  until  it 
is  under  sufficient  pressure  to  raise  the  gun  from  the  loading  to  the 
firing  position.  When  the  gun  is  fired,  the  recoil  forces  the  pistons  in 
the  cylinders  cc,  and  compresses  the  air  in  the  vessels  bbb^  which  hold 
it  in  store  until  required  to  raise  the  gun  for  the  next  fire.  By  turning 
the  valve  which  allows  the  water  to  flow  back  from  the  vessels  bbb  U) 
the  cylinders,  the  water  at  once  presses  against  the  piston-heads,  and 
forcing  them  back  raises  the  gun  to  the  firing  position. 

The  carriage  is  the  same  in  principle  as  the  hydro-pneumatic  siege- 
carriage  described  further  on,  and  to  which  reference  is  made  for  further 
explanation. 

It  is  understood  that  the  Dutch  ship  Hydra  was  provided  with  car- 
riages constructed  on  this  principle,  with  certain  modifications  made  in 
them. 

RUSSIA. 

The  supplies  of  heavy  carriages,  both  for  the  land  and  sea  services, 
have  been  obtained  from  private  contractors,  principally  English  com- 
panies established  in  Bussia.  More  recently  some  carriages  have  been 
constructed  at  the  shops  of  Aboukoff. 

The  only  ones  that  came  under  our  notice  were  those  mounted  in  the 
forts  at  Gronstadt,  but  as  it  was  requested  of  us  not  to  make  public 
anything  that  we  should  see  during  our  visit  to  this  stronghold,  all 
notice  of  the  Bussian  heavy  carriages  must  be  omitted. 
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FRANCE. 

Permission  was  obtained  to  vi^it  the  private  workshops  of  Messrs. 
GlaparMe  &  Oie.,  Faubonrg  de  St.  Denis,  where  there  were  being  fabri- 
cated for  the  French  government  some  heavy  ship-carriages  of  a  recent 
pattern,  the  largest  being  for  a  lU.75inch  gnn.  We  were  here  iDformed 
that  this  same  model  of  carriage  was  used  for  guns  mounted  in  the  sea- 
coast  fortifications,  and  thus  far  none  others  had  been  provided  for  them. 

Top  carriage. 

The  top  carriage  is  made  in  the  usual  way,  with  two  plates  of  boiler- 
iron  more  than  a  half  inch  in  thickness,  riveted  together  with  a  thick 
iron  frame  between  them.  The  trunnion  beds  in  the  top  of  the  cheeks 
are  provided  with  cap  squares  like  those  for  the  field -carriage. 

The  cheeks  are  connected  to  each  other  by  transoms,  the  front  one 
being  of  cast  iron,  and  very  heavy.  The  others  are  of  rolled  iron  plates, 
the  bottom  one  being  very  wide  and  curved  downward  between  the 
cheeks.  It  is  stiffened  by  iron  bars  riveted  to  it,  the  front  end  being 
re-enforced  by  a  6-inch  trough-beam  curved  to  fit  it. 

The  elevating  apparatus  consists  of  a  bar-link  chain  passing  under- 
neath the  breech  of  the  gun,  which  has  a  preponderance,  and  made  to 
wind  on  an  axle  made  fast  to  each  of  the  cheeks,  and  is  turned  by  means 
of  a  rim-wheel  on  their  outer  face.  By  turning  the  wheels  in  one  direc- 
tion the  chain  is  unwound  f^om  the  axles,  thereby  made  longer  between 
the  cheeks,  the  breech  is  lowered,  and  angle  of  elevation  of  the  gnn 
is  increased.  By  turning  the  wheels  in  the  opposite  direction,  the  chain 
is  drawn  up,  the  breech  raised,  and  the  elevation  of  the  gun  dimin- 
ished. The  top  carriage  is  provided  with  four  truck-wheels  for  running 
the  gun  into  battery.  They  are  placed  in  the  front  and  rear  of  the 
cheeks,  between  the  plates.  The  rear  ones  are  on  eccentric  axles,  by 
which  they  can  be  thrown  in  gear  at  pleasure,  and  when  thrown  in  the 
rear  end  of  the  carriage  is  raised  more  than  an  inch  from  the  rail,  9xA 
the  whole  weight  is  brought  on  the  four  truck-wheels. 

The  handspike  sockets  on  the  eccentric  axles  are  made  of  wrought  iron 
as  a  matter  of  economy  instead  of  bronze.  Two  iron  rings  are  made  f^^ 
to  the  front  face  of  the  cheeks  for  the  purpose  of  attaching  the  hooks  0} 
pulley-blocks,  by  which  to  haul  the  gun  into  battery  if  for  any  reason  it 
fails  t^  run  in  when  the  truck- wheels  are  thrown  in  gear;  ordinarily  this 
will  be  sufficient,  giving  the  gun  a  start,  and  pushing  it  by  hand. 

The  top  carriage  for  casemate  guns  is  sometimes  made  of  wood,  it  be- 
ing protected  from  the  weather  in  the  casemates;  and  for  barbette  car- 
riages cast  iron  is  sometimes  used. 

The  brake. 

To  check  the  recoil  a  compressor  or  friction  brake  is  applied.    It  is 
composed  of  several  long  flat  iron  bars  placed  on  their  edges  between 
the  rails  of  the  chassis,  and  parallel  to  them,  one-half  of  the  number  on 
the  right  and  the  other  half  on  the  left  of  the  middle  line  between  the 
rails.    These  bars  are  fastened  at  each  end  on  a  bolt,  so  that  they  can 
move  freely  within  narrow  limits  to  or  from  each  other,  but  cannot  move 
in  the  direction  of  their  length.    Between  these  flat  bars  there  are  inter- 
posed short  plates,  suspended  by  notches  on  the  fh)nt  and  rear  edges 
from  transoms  of  the  top  carriage,  just  behind  the  front  track-wheels. 
These  short  plates  are  pressed  forcibly  together  by  means  of  a  screw, 
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which  rans  from  one  cheek-plate  to  ttie  other  through  bronze  boxes  se- 
cured in  them.  On  the  screw  are  two  nuts,  which  bear  against  the  short 
plates  and  are  prevented  from  turning  with  the  screw,  so  they  must 
move  in  the  direction  of  the  length  of  the  screw  toward  one  or  other 
end,  depending  upon  the  direction  it  is  turned.  The  screw  is  prevented 
from  moving  lengthwise  by  means  of  a  key  at  each  end.  The  left  end 
of  the  screw,  where  it  projects  through  the  cheek-plate,  is  cut  into  nu- 
merous teeth,  like  a  cog-wheel,  to  receive  a  strong  lever-handle,  which 
can  be  thus  put  on  in  a  great  many  different  positions.  By  moving  this 
handle  to  the  front  when  the  lever  is  below  the  screw  the  nuts  are  brought 
to  bear  on  the  short  plates,  and  press  them  against  the  long  friction-bars. 
By  turning  the  handle  in  the  opposite  direction  the  pressure  is  relieved. 
A  lug  or  stop  is  bolted  to  the  side  of  the  chassis-rail,  and  when  the  gun 
recoils,  the  handle,  striking  this  lag,  turns  the  screw,  increases  the  com- 
pression on  the  friction-bars,  and  adds  to  the  friction  with  which  the 
carriage  commenced  to  move  back. 

The  action  of  the  brake  in  checking  the  recoil  is  as  follows:  Before 
the  gun  is  fired  all  of  the  force  that  a  man  can  exert  is  bronght  against 
the  handle  of  the  screw  to  press  the  short  plates  against  the  friction- 
bars  ;  the  lever-handle  is  then  taken  off  and  put  on  in  such  position  that 
in  striking  the  Ing  on  the  chassis-rail  as  the  top  carriage  recoils  it  shall 
be  turned  just  enough  to  give  the  required  pressure  to  regulate  the  re- 
coil, not  checking  it  too  quickly,  but  stopping  the  carriage  before  reach- 
ing the  end  of  the  chassis.  The  exact  position  to  place  the  handle  in 
order  to  regulate  the  recoil  at  will  can  only  be  learned  by  firing  a  few 
experimental  rounds. 

When  the  gun  is  fired  the  top  carriage  moves  back  a  short  distance 
with  a  moderate  friction,  thus  avoiding  great  strains  on  the  carriage  at 
the  moment  of  discharge.  After  moving  back  about  a  foot  the  handle 
of  the  screw  strikes  against  the  lug  on  the  rail,  turns  the  screw,  and 
increases  the  pressure  on  the  friction-bars,  and  the  friction,  in  proportion 
to  the  angle  through  which  the  screw  is  turned,  checking  the  recoil  ac- 
cording to  the  friction  developed. 

When  the  carriage  is  to  be  run  in  battery,  the  handle  of  the  screw  is 
turned  to  the  rear,  and  the  pressure  on  the  friction-bars  is  released.  The 
rear  truck-wheels  being  thrown  in  gear,  the  top  carriage  will  run  into 
battery ;  if  the  motion  be  too  rapid  it  can  be  checked  by  turning  the 
screw,  bringing  into  play  sufficient  friction  to  regulate  at  will  the  mo- 
tion of  the  gun. 

Chdusis. 

The  chassis  is  composed  of  two  solid  rolled-iron  beams,  connected  by 
front,  rear,  middle,  and  bottom  transoms.  In  the  smaller  carriages  for 
the  32  and  42  pounder  guns  the  two  rails  are  in  one  piece,  bent  in  the 
arc  of  a  circle  in  front  In  the  carriage  for  the  10.75-inch  gun,  the  top 
of  the  rail  is  about  7  inches  wide.  It  is  about  a  foot  deep,  and  the  web 
is  about  an  inch  thick.  The  inclination  of  the  chassis  for  sea-coast  car- 
riages is  4P.  The  pintle-transom  is  composed  of  three  wide  plates,  laid 
one  upon  the  other  and  firmly  riveted  together.  The  front  transom  is 
of  cast  iron,  very  heavy;  the  middle  of  it  rises  some  distance  above  the 
top  of  the  chassis,  and  is  rounded  for  a  belaying-post,  the  breeching 
passing  around  it  to  check  the  recoil  in  case  the  brake  should  be  disa- 
bled or  get  out  of  order.  A  spring-buffer  is  made  fast  to  the  rear  side, 
against  which  the  top  carriage  strikes  when  rdnning  into  battery  too 
quickly. 
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The  bottom  transom  covers  the  rear  part  of  the  chassis  and  forms  a 
flooring  for  the  gunners  to  stand  on. 

Between  the  rails  and  parallel  to  them  are  sixteen  friction-bars  aboat 
f  inch  thick,  placed  on  edge,  and  between  the  middle  line  of  the  chas- 
sis and  the  rail,  eight  in  each  gronp.  They  are  fastened  at  each  end  to 
the  chassis  by  two  bolts,  as  already  described. 

On  the  inside  of  the  rails,  near  the  rear  end,  the  connter-hnrters  are 
placed.  They  are  made  of  India  rubber,  with  a  wooden  face  for  the  top 
carriage  to  strike  against. 

The  traverse-wheels,  instead  of  being  under  the  chassis  as  is  nsual,  are 
very  low  and  placed  on  the  outside  of  the  rails,  the  curved  traverse-forks 
being  bolted  to  the  outside  of  the  rails.  This  gives  greater  stabilitiy  to 
the  carriage,  which. for  a  ship's  carriage  is  a  matter  of  importance. 

Concentric  with  the  rear  traverse-circle,  and  a  little  below  its  level, 
there  is  a  second  circle  made  of  bronze,  with  recesses  cut  in  it  to  enga^ 
the  teeth  of  a  large  wheel,  by  means  of  which  the  lateral  traverse  of 
the  carriage  is  given.  In  the  rear  of  the  chassis  the  crank  is  placed 
which  operates  this  wheel  through  a  system  of  wheels  and  pinions,  so 
that  two  men  can  traverse  the  gun  with  ease. 

The  carriage  is  a  very  heavy  and  expensive  one,  weighing  from  18  to 
20  tons,  and  costing  $10,000. 

Swedish.    (Plate  XXXII.) 

The  cheeks  of  the  top  carriage,  instead  of  being  formed  of  two  plates 
of  boiler-iron  riveted  together  with  an  iron  frame  between  them,  as 
usual,  are  made  each  of  a  single  plate  of  iron  1^  inches  thick,  cat  to  the 
required  shape.  The  journals  for  the  truck- wheels  are  formed  by  boring 
holes  in  the  cheek-plates  at  the  proper  places,  and  re-enforcing  them  by 
circular  iron  plates  1  inch  thick,  fastened  to  the  cheek-plate  by  four 
bolts  each.  The  transom,  which  is  usually  vertical,  has  in  this  carriage 
an  inclination  of  45^  with  the  vertical,  sloping  down  from  the  trunnion- 
beds  to  the  rear. 

The  elevating  apparatus,  placed  on  each  side  of  the  carriage,  consists 
of  a  worm  on  the  outside  of  the  cheeks,  operating  a  wheel  and  pinion, 
the  latter  playing  in  a  rack  attached  to  the  breech  of  the  gun. 

The  rails  are  built  beams,  the  web  being  a  plain  flat  plate  1  inch  in 
thickness,  to  which  is  riveted  on  either  side  at  top  and  bottom  a  piece  of 
angle-iron,  forming  a  double  T-rail,  which  is  further  strengthened  by 
riveting  to  the  angle-irons  a  flat  bar  on  top  and  bottom. 

The  recoil  is  checked  by  a  hydraulic  buffer,  constructed  after  the  En- 
glish pattern.  The  gun  being  a  breech-loader,  the  carriage  is  so  con- 
structed that  the  gun  shall  be  returned  by  the  force  of  the  recoil  into 
the  position  in  battery,  in  the  same  way  as  has  been  described  in  speak- 
ing of  the  German  carriages.  The  traverse-wheels  are  like  those  used 
generally  in  Europe. 

The  carriage  is  traversed  by  means  of  a  crank  at  the  rear  end  of  the 
chassis,  operating  an  endless  screw  and  wheel,  which  turns  the  traverse- 
wheels. 

SIEGE-OABRIAGES. 

The  greatly  improved  facilities  of  late  years  for  transporting  heavy 

guns  by  railways,  steamers,  &c.,  have  rendered  it  practicable  to  use  for 

siege  purposes  guns  which  would  have  been  regarded  a  few  years  ago 

as  entirely  beyond  the  range  of  possibility  for  such  uses.   At  that  time, 

a  gun  throwing  a  30-pouud  pio^Qctile  was  the  largest  siege-gun  to  be 
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foand  in  any  service,  while  now  it  woald  be  difficult  to  fix  a  limit  to  tlie 
size  of  the  gans  that  may  be  used  against  besieged  places.  The  gan- 
carriage  mast  of  necessity  confonn  to  the  gnn  for  which  it  is  constructed, 
and  we  see  now  constracted  for  siege  purposes  carriages  which  differ  in 
no  material  point  from  those  made  for  garrison  and  sea-coast  defense, 
so  less  clearly  have  the  distinctions  between  the  different  classes  of  guns 
been  defined. 

Austrian.    (Plate  XXXIII.) 

With  the  view  of  affording  greater  protection  to  the  gnnners  serving 
siege  guns,  a  modification  has  recently  been  made  in  the  siege-carriage. 
This  change  consists  in  raising  the  gun  about  a  foot  and  a  half  higher 
above  the  ground  than  in  the  old  carriage. 

No  new  constructions  have  been  msule,  but,  to  gain  the  proposed 
advantages  of  this  new  improvement  at  the  least  expense,  it  was  deter- 
mined to  alter  the  old  carriages  on  hand  by  adding  to  the  height  of  the 
cheeks.  This  has  been  done  by  making  a  strong  forged-iron  frame, 
which  fits  closely  in  the  trunnion-bed  of  the  old  carriage,  and  has  a 
trunnion-bed  in  its  upper  face.  This  iron  frame  is  firmly  bolted  to  the 
top  of  the  cheeks  of  the  old  carriage,  leaving  it  in  other  respects 
nnchanged.  The  frame  is  made  in  two  parts,  held  firmly  together  by  a 
bolt. 

The  elevating  apparatus,  instead  of  having  a  stationary  female  screw, 
has  one  attached  to  a  movable  elevating-quoin  of  wood  resting  between 
the  cheeks,  to  which  its  front  end  is  hinged  by  the  bolt  h  passing 
through  the  cheeks,  so  as  to  turn  freely  around  it.  The  rear  end  of 
this  quoin  is  held  by  another  cross-bolt  running  through  the  two  iron 
uprights  0  on  the  outside  of  the  cheeks.  There  are  three  4ioles  for  this 
bolt  in  the  cheeks  and  iron  plates,  so  that  the  position  of  the  quoin  may 
be  shifted  according  to  the  elevation  desired,  affording  a  ready  means 
of  giving  very  different  degrees  of  elevation  to  the  gun,  at  the  same 
time  using  only  a  short  elevating-screw,  by  raising  or  lowering  the  seat 
of  the  female  screw.  Two  separate  female  screws  are  attached  to  the 
elevating-quoin,  so  as  to  accommodate  guns  of  different  lengths,  which 
may  be  mounted  in  turn  on  the  Same  carriage,  thus  having  only  one 
carriage  for  the  siege-gun  and  rifled  howitzer. 

An  iron  step,  M,  for  the  gunner  is  'placed  above  the  middle  transom, 
and  when  not  in  use  can  be  turned  over  in  the  position  M^ 

This  style  of  carriage  is  used  for  the  12-centimeter  and  15-centimeter 
siege-guns  and  12-centimeter  howitzer.  The  axis  of  the  piece  is  62 
inches  above  the  ground.  Tbe  carriage  will  admit  of  an  elevation  of 
340  and  depression  of  17^.  It  weighs  3,540  pounds  for  the  15-centime- 
ter (6-inch)  gnn,  and  2,850  pounds  for  the  12.centimeter  (4f -inch)  gun. 
A  wheel  weighs  320  pounds.    The  width  of  track  is  48.4  inches. 

Height  of  the  trnoDioDS 72  inches. 

Weight  of  the  carriage  with  \«^heel9 2,750  pounds. 

Width  of  track 65  inches. 

Geemany.    (Plate  XXXIV.) 

This  carriage  resembles  much  in  its  general  appearance  that  just  de- 
scribed. It  is  a  wooden  carriage  of  old  pattern,  well  ironed  with  a  strong 
wrought-iron  frame  firmly  keyed  and  bolted  to  the  cheeks,  to  support 
the  gun,  raising  it  high  above  the  platfprm.  The  cap-squares  are  made 
with  projections  which  fit  over  lugs  on  the  trunnion-beds,  and  are  kept 
in  place  by  an  eye-pin. 
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The  elevatiiig  apparatus  consists  of  a  long  screw  with  a  wheel-handlef 
working  in  a  fem£^  screw  with  long  arms  terminating  in  tmnnkns 
which  fit  in  beds  on  the  top  of  the  trail.  The  lower  end  of  the  screw 
turns  in  a  collar  secured  to  an  upright  on  which  the  breech  of  the  gon 
rests.  The  head  of  the  upright  is  supported  by  two  rods  which  torn  od 
a  cross-bolt  just  under  the  trunnions,  and  its  foot  by  rods  which  are 
hinged  to  the  first  supporting-rods.  The  screw  has  an  ineUaed  position, 
and  rises  when  the  gun  is  depressed  in  rear  of  the  breech.  The  gnu 
may  be  elevated  31^  and  depressed  IQo. 

The  axle  is  of  iron,  and  is  supported  at  the  shoulders  by  two  strong 
supports  which  connect  it  with  the  trail.  Steps  are  provided,  one  be- 
tween the  sides  of  the  trail  for  the  gunner  to  stand  on  while  pointingt 
and  one  on  the  side  to  enable  him  to  mount  on  the  carriage. 

Krufp'%.    (Plates  XXXV,  XXXVI.) 

The  siege  carriage  for  the  21-centimeter  (d.26-inch)  gun  is  made  d 
wrought  iron,  and  consists  of  a  top  carriage  and  chassis,  with  a  hydraolk 
buffer  to  check  the  recoil. 

The  top  carriage  is  essentially  the  same  as  his  carriage  already  de- 
scribed for  sea-coast  guns.  The  gun  can  be  elevated  from  6^  depression 
to  26^  elevation.  The  chassis  differs  in  some  minor  particulars;  itlutf 
an  inclination  of  4P  ]  the  rails  are  rolled  each  in  a  single  piece;  the  front 
traverse- wheels  are  omitted ;  and  the  chassis  has  a  bolster  on  the  froot 
transom,  which  rests  on  the  pintle-plate,  the  pintle  entering  the  botettf- 

The  crane  and  hydraulic  buffer  are  similar  to  those  used  in  the  sea- 
coast  carriages.  The  traverse- wheels  have  the  face  hollowed  oat  so  as 
to  fit  over  th^traverse-circle,  (which  ianot  flat  but  semicircular  in  gtosb- 
section,)  and  have  holes  in  the  face  to  receive  the  end  of  a  tru(k-baBd- 

Sike  to  traverse  the  carriage.  On  the  outer  side  of  the  rails,  toward 
e  front  end,  there  is  bolted  to  each  rail  a  lifting  apparatus,  consistiDg 
of  a  screw  worked  by  a  wheel  and  worm,  and  an  iron  stirmp  to  reodve 
a  strong  axle  provided  with  a  pair  of  large  iron  wheels,  used  in  trans- 
porting the  gun  and  carriage.  The  axle  has  a  square  body.  The  wheels 
have  bronze  felloes,  shaped  thus  ■ — c  and  cast  in  sections  ^  the  spokes 
are  iron  rods. 

To  prepare  the  carriage  for  transportation  the  top  carriage  is  run  hack 
nearly  to  the  counter-hurters,  the  chassis  is  raised  from  off  the  piotle 
by  means  of  the  lifting  apparatus,  the  transport-axle  is  secured  in  the 
axle-stirrup  on  top  of  the  rails,  and  the  transport- wheels  are  pot  on. 
These  are  80  inches  in  diameter  and  have  a  7  in.  tread.  The  traverse- 
wheels  are  removed,  and  the  rear  end  of  the  chassis  is  raised  and 
secured  to  the  limber.  The  traverse-wheels  may  be  carried  in  another 
wagon  to  lighten  the  load  of  the  gun  and  carriage. 

The  crane  is  removed  and  secured  against  the  side  of  the  carriage. 
A  shoe  is  provided  to  lock  the  wheel  in  going  down  hill. 

The  platform  is  made  of  oak  timbers  bolted  together.  The  cast-iron 
pintle-block  and  the  traverse-circle  are  bolted  to  the  platform.  For 
transportation  the  platform  is  taken  to  pieces,  and  may  be  carried  in  ao 
ordinary  baggage-wagon. 

To  establish  the  gun  in  battery,  the  ground  is  first  leveled  and 
rammed  until  it  tie  firm,  the  platform  is  laid  and  the  pintle-block  and 
traverse-circle  are  bolted  down ;  the  gun  is  brought  over  the  platfor^r 
the  front  bolster  over  the  pintle,  and  the  chassis  supported  by  the  H^' 
ing  apparatus ;  the  transport- wheels  and  axle  are  removed,  the  tra^' 
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er86> wheels  are  pat  in  place ;  the  limber  is  removed,  and  the  chassis 
lowered  in  place. 

Pounds. 

Weight  of  top  oanriage 2,033 

Weight  of  ohaafiis 3,810 

Weight  of  thegan  limbered  ap 18,000 

Weight  of  platform  complete 4,586 

15'Centimeter  carriage.    (Plate  XXXVU.) 

The  15-centimeter  (6-inch)  carriage  is  made  of  wrought  iron,  with  the 
exception  of  the  wheels,  which  are  of  wood,  with  bronze  nave-boxes. 

The  cheeks,  which  are  unusnally  high,  the  center  of  the  tmnnion-beds 
being  6  feet  above  the  platform,  are  made  of  boiler-plate,  strengthened 
with  angle-irons  riveted  aroand  the  edge ;  the  cheeks  continned  to  the 
rear,  parallel  to  each  other,  and  joined  by  transoms,  form  the  trail.  The 
traveling  trunnion-beds  are  placed  on  the  trail,  bringing  the  center  of 
gravity  of  the  gan,  when  it  is  on  the  road  for  transportation,  as  low  as 
possible. 

The  elevating  apparatus  consists  of  a  single  screw  with  a  rim-wheel 
handle,  and  a  female  screw  with  projecting  arms  terminating  in  trun- 
nions which  fit  in  journal-boxes  in  the  sides  of  the  trail.  In  onler  to  ob- 
tain a  great  range  of  elevations  without  increasing  inconveniently  the 
lengt^  of  the  screw,  two  sets  of  journal-boxes  are  provided ;  one  on  the 
top,  the  other  in  the  sides  of  the  trail.  The  carriage  admits  of  eleva- 
tions up  to  350  and  depressions  down  to  5^,  with  a  screw  of  moderate 
length. 

The  striking  peculiarity  of  this  carriage  is  the  application  of  the  hy- 
draulic buffer  for  checking  the  recoil  in  carriages  of  this  kind,  by  which 
means  the  recoil  is  controlled  within  the  limits  of  about  one  yard. 

The  cylinder  of  the  buffer  i^  placed  under  the  middle  line  of  the  car- 
riage, between  the  cheeks,  to  which  its  rear  end  is  fastened  by  a  cross- 
head,  at  a  distance  from  the  rear  end  of  the  trail  of  about  one-third  its 
entire  length,  and  may  be  raised  or  lowered  within  narrow  limits.  The 
piston-rod  is  fastened  by  a  pivot-bolt  to  a  timber  anchored  in  the  para- 
pet, and  can  be  moved  vertically  as  well  as  horizontally  to  accommodate 
different  positions  of  the  carriage.  An  ordinary  wagon-brake  is  pro- 
vided to  control  the  motion  of  the  carriage  down  hill.  It  acts  on  the 
tread  of  the  tire,  and  the  pressure  is  applied  by  means  of  a  screw  at- 
tached to  a  cross-head  on  the  front  ends  of  the  cheeks.  Two  iron  bracj^- 
ets  are  fastened  to  the  outside  of  each  cheek,  opposite  the  breech  of 
the  gun,  for  a  step  or  platform  for  the  gunners  to  stand  on  while  load- 
ing the  gun.  The  platform  provided  is  the  ordinary  siege  x)latform,  laid 
down  horizontally  instead  of  sloping  up  to  the  rear  end. 

Weight  of  carriage,  4,068  pounds ;  height  of  wheels,  62  inches. 

RUSSIAN. 

This  carriage  is  in  most  respects  like  the  mortar-carriage  hereinafter 
described,  consisting  of  a  top  carriage  mounted  on  a  wooden  chassis. 
The  cheeks  of  the  top  carriage  are  made  of  a  single  thickness  of  boiler- 
plate about  i  inch  thick  for  the  24-pounder  gun,  strengthenedby  angle- 
iron  riveted  to  it  around  its  outer  edge.  The  trunnion-plates  are  riv- 
eted to  the  cheeks.  The  transoms,  six  in  number,  are  wrought-iron 
sleeves  over  the  bolts  which  pass  through  the  cheeks,  and  are  held  by 
nuts  on  the  outside.  The  two  rear  bolts  hold  two  iron  stirrups,  to 
which  is  attached  a  wooden  block  in  which  is  placed  the  f^msAi^  ^^x^-^ 
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for  giving  the  elevation  of  the  gan.  The  axle,  which  is  large,  with  a 
sqaare  body,  is  placed  close  to  the  iront  edge  of  the  cheeks.  This  is 
put  in  all  carriages,  whether  nsed  in  garrisons  or  for  siege  purposes, 
thongh  of  nse  only  for  the  latter. 

The  wheels  are  made  entirely  of  wrought  iron.  The  spokes,  eight  in 
number,  are  cut  from  two  wide  bars  about  an  inch  in  thickness,  leaving 
the  bars  at  their  middle  uncut.  Tbe  two  pieces  are  placed,  the  one  on 
the  other,  at  right  angles  to  each  other,  and  firmly  riveted  together;  an 
additional  piece  is  riveted  on  each  side,  and  a  hole  is  bored  through  the 
four  thicknesses  which  constitute  the  nave.  There  are  no  proper  felloes, 
but  the  tire  is  in  two  pieces,  each  a  complete  hoop,  the  one  shrunk  on 
over  the  other.  The  tenons  of  the  spokes  extend  through  only  the  inner 
thickness.  Holes  are  drilled  through  the  tire,  at  regular  intervals,  for 
truck-handspikes. 

The  chassis  is  composed  of  two  wooden  rails  connected  by  transoms, 
just  like  that  for  the  mortar-carriage,  and  rests  on  the  platform  without 
traverse-wheels  or  other  mode  of  traversing  than  handspikes  or  snatch- 
blocks. 

England.    (Plate  XXXVIH,) 

This  carriage  is  constructed  in  the  same  manner  as  the  field-carriage. 
The  trail-plates  have  parts  cut  out  so  as  to  lighten  them,  and  are  rivetod 
to  the  inner  side  of  the  angle-iron  frame. 

The  elevating  apparatus  is  composed  of  a  circular  rack  attached  to 
the  breech  of  the  gun,  worked  by  a  pinion  on  the  inside  of  the  right 
cheek,  a  friction-wheel  holding  the  rack  against  the  pinion,  which  is 
worked  by  an  endless  screw  with  a  wheel-handle  projecting  above  the 
top  of  the  trail.  The  endless  screw  is  inclosed  in  an  iron  box  on  the 
outside  of  the  right  cheek.  The  elevations  that  can  be  given  are  em- 
braced between  35^  elevation  and  5^  depression. 

An  iron  box  is  provided  in  the  trail  to  carry  the  circular  rack  when 
the  gun  is  in  the  traveling*  trunnions.  The  lock  shoe  and  chain  are  on 
the  left  of  the  carriage. 

The  limber  is  made  entirely  of  iron. 

40-ponDd6r.    64-i»oiiiider. 

Weight  of  carriage 2.744  lbs.    3^416  Ite 

Weight  of  limber 1,246  "       1^6  " 

Width  of  track,  62  iDches. 

MoncnejBTs  hydro-pneumatic.    (Plates  XXXIX,  XL.) 

Major  Moncrieff  urges  with  much  force  that  by  the  adoption  of  a  de- 
pressing carriage  for  siege-guns,  embrasures  for  earthworks,  which  are 
entirely  unsnited  to  modern  warfare,  may  be  dispensed  with,  and  a 
better  and  safer  battery  can  be  used ;  namely,  that  in  which  the  guns 
are  planted  in  pits  or  trenches  where  the  gunners  are  entirely  protected 
from  the  fire  of  sharpshooters  and  the  direct  fire  of  canister  and 
shrapnel.  In  his  siege-carriage,  instead  of  using  the  recoil  of  the  gun 
to  raise  a  counterpoise  weight  which  shall  in  turn  elevate  the  gun  from 
the  loading  to  the  firing  position  as  in  his  sea-coast  carriage,  he  utilizes 
the  recoil  to  compress  a  volume  of  air,  which  being  brought  to  act  upon 
the  gun  shall  raise  it  to  the  firing  position.  The  same  idea,  was  pro- 
posed several  years  ago  by  Mr.  James  Eads,  civil  engineer,  of  Saint 
Louis,  and  a  carriage  made  to  operate  on  this  principle  was  patented  by 
him. 
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Moncrieff's  carriage  is  bailt  for  a  64-poQnder  rifled  gnu.  It  resembles 
iQ  its  general  appearance  an  ordinary  wroaght-iron  siege-carriage,  and 
differs  from  it  only  in  the  addition  of  the  hydro-pneumatic  cylinder  and 
piston,  the  elevating  arms  or  supports,  and  a  modiflcation  of  the  ap- 
paratus for  pointing  the  gun. 

Between  the  cheeks  of  the  carriage  is  placed  a  cast-iron  cylinder 
with  trunnions,  which  are  sapported  in  trunnion-beds  in  the  cheeks. 
The  cylinder  hangs  in  a  vertical  position,  and  comes  down  to  within  15 
inches  of  the  ground.    This  cylinder  is  a  compound  one,  having  an  in- 
ner cylinder  in  its  axis,  there  being  two  channels  of  communication  be- 
tween them,  closed  by  valves.    The  first  is  intended  to  permit  the  pas- 
sage of  the  liquid  from  the  inner  to  the  outer  cylinder,  and  is  closed  on 
one  side  by  a  valve  which  works  automatically,  and  on  the  other  by  a 
regulating-valve  for  moderating  the  motion  of  the  piece  at  the  last  part 
of  the  recoil,  and  also  acting  automatically;  the  other  channel  allows 
the  liquid  in  the  outer  cylinder  to  pass  into  the  inner  one,  and  is  closed 
by  a  valve  which  is  operated  by  means  of  a  lever  attached  to  the  left 
trunnion  of  the  cylinder.    A  piston  fits  the  inner  cylinder  closely.    Its 
head  is  divided  into  two  branches  and  serves  as  a  transom  to  the  two 
iever-arms,  to  which  it  is  secured  by  hinge-bolts.    The  two  lever-arms 
are  strong  wronght-iron  bars,  the  lower  ends  of  which  are  formed  in  the 
shape  of  trunnions,  and  fit  in  the  trnnnion-beds  of  the  carriage,  being 
beld  in  place  by  the  cap-sqnares.    The  upper  ends  have  holes  bored  in 
them  to  receive  the  trunnions  of  the  gun.    In  the  firing  position  these 
nrms  are  nearly  vertical^  and  raise  the  axis  of  the  piece  8  feet  above  the 
platform ;  the  recoil  bnngs  them  nearly  horizontal,  lowering  the  truu- 
nions  of  the  gnu  to  aboat  3^  feet.    Two  long  iron  rods  are  fastened  at 
one  end  to  the  breech  of  the  gun  by  a  hinge- bolt,  and  the  other  end  to 
the  elevating  apparatus. 

The  inner  cylinder  is  filled  with  liqaid,  which  also  occupies  the  lower 
part  of  the  outer  cylinder,  bnt  only  for  a  short  distance,  so  as  to  cover 
the  passages  between  the  two  cylinders.  The  liquid  is  a  mixture  of  one 
part  of  glycerine  to  two  of  water.  The  air  in  the  outer  cylinder  is  com- 
pressed by  means  of  an  air-pump  before  it  is  put  in  position.  The  exact 
degree  of  pressure  must  be  determined  by  experiment. 

The  carriage  is  held  in  place  behind  the  epaulement  by  means  of  a 
«hain  or  rope,  which  is  marde  fast  at  one  end  to  a  hook  on  the  axle  at 
its  middle  point,  and  the  other  to  an  anchor  in  the  ground  in  front  of 
the  gun.  The  recoil  of  the  carriage  must  be  prevented,  in  order  that 
the  hydraulic  apparatus  may  be  made  to  operate. 

The  regulating-valve  of  the  cylinder  is  worked  by  a  crank,  which  is 
moved  by  a  connecting-rod  attached  at  its  upper  end  by  a  hinge-bolt  to 
the  right  lever-arm.  The  connecting-rod  has  a  slot  in  its  lower  end,  in 
which  the  pin  of  the  crank  plays.  Supposing  the  gun  to  be  in  the  firing 
position,  the  regulating- valve  is  wide  open.  When  the  gun  isdischarged, 
the  recoil  presses  the  lever-arms  down  to  the  rear,  forcing  the  piston  in 
the  cylinder,  which  turns  around  its  trunnions.  The  pressure  on  the 
liquid  opens  the  valve  and  allows  it  to  pass  into  the  outer  cylinder, 
compressing  the  air  contained  therein.  The  regulating-valve  is  open 
during  the  greater  part  of  the  motion  downward,  the  length  of  the  slot 
being  so  regulated  that  the  pin  of  the  crank  will  not  reach  its  upper 
end  until  the  gun  is  almost  down,  when  it  will  turn  the  crank  and  close 
the  passage  between  the  two  cylinders.  The  trunnions  strike  on  India- 
rubber  buffers  bolted  to  the  upper  side  of  the  cheeks.  The  greatest  dis- 
tance that  the  piston  can  be  forced  into  the  cylinder  is  28^  inches,  and 
the  dimensions  of  the  cylinder  and  piston  are  such  that  at  the  eud  oC 
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the  motion  this  air  will  have  been  compresaed  to  aboat  one-third  of  its 
original  volame. 

When  the  piece  is  loaded,  in  order  to  bring  it  to  the  firing  poatioo, 
it  is  only  necessary  to  open  the  passage  between  the  oater  and  inner 
cylinders.  To  effect  this,  the  gnnuer  on  the  left  turns  the  key  in  tbe 
left  trnnnion  of  the  cylinder,  and  opens  the  valre  which  allows  the 
liquid  to  return  to  Uie  inner  cylinder ;  the  pressure  of  air  drives  back 
the  liquid,  which  raises  the  piston  and  the  gnn.  Two  chains  fastened 
on  the  right  and  left  of  the  piece,  one  end  to  the  lever-arms  and  tlie 
other  to  the  cheeks,  stop  the  gnn  when  it  has  reached  the  firing  positioL 
During  the  upward  motion  the  connecting-rod  attached  to  the  right  lever 
turns  the  regulating-valve  and  opens  it  ready  for  the  discharge  of  tlie 
piece.  A  windlass  between  the  sides  of  the  trail  affords  the  means  of 
bringing  down  the  gun  by  the  aid  of  ropes  to  the  loading  position  with- 
out firing,  or  when  tbe  trunnions  are  not  brought  in  contact  with  the 
rubber  buffers,  as  will  happen  when  firing  with  small  charges  at  high 
angles. 

The  elevating  apparatus  consists  of  two  circular  racks  placed  on  the 
inside  of  the  cheeks,  and  operated  by  means  of  an  endless  screw,  irfaich 
turns  a  pinion  engaging  in  the  teeth  of  the  rack.  The  two  long  iron 
rods  attached  to  the  breech  are  hinged  to  the  upper  end  of  the  racks. 
By  turning  the  handle  of  tbe  endless  screw,  the  circular  racks  are  raised 
or  lowered,  and  also  the  breech  of  the  gun.  The  circular  rack  has  its 
center  at  the  point  around  which  the  rod  is  pivoted  on  the  breech  of  the 
gun  when  it  is  in  the  loading  position,  so  that  the  angle  that  its  axis 
makes  with  the  horizon  in  this  position  is  the  same,  no  matter  at  what 
angle  it  may  be  fired. 

Refiecting  sights  are  arranged  on  the  carriage,  so  that  the  gnn  may 
be  aimed  by  the  gunner  without  exposing  himself  to  the  enemy's  fire. 

The  carriage  is  mounted  on  an  ordinary  siege-platform ,  and  the  par- 
apet should  be  an  overhanging  one,  in  order  that  there  should  be  the 
necessary  space  for  loading,  and  to  insure  the  muzzle  of  the  gun  when 
in  the  filing  position  being  well  beyond  the  crest. 

If  the  hydro-pneumatic  arrangement  be  disabled,  the  gun  may  be  then 
mounted  on  the  carriage  as  an  ordinary  siege-gun. 

The  hydro-pneumatic  cylinder  should  be  charged  in  the  park  and  DOt 
in  the  battery.  Air-pumps  are  provided  for  this  purpose.  Tbe  meaa 
pressure  in  the  cylinder  during  the  experiments  has  been  400  pounds 
per  square  inch,  about  27.2  atmospheres,  the  piece  being  in  the  firing 
position,  and  corresponds  to  500  pounds  when  it  is  in  the  loading  por- 
tion. If  it  should  be  necessary  for  any  reason  to  increase  the  pressure 
in  the  cylinder,  portable  air-reservoirs  are  provided  containing  air  ooo- 
pressed  to  75  or  80  atmospheres.  The  gun  has  been  fired  many  times 
with  12  pounds  of  powder  and  a  projectile  weighing  64  pounds;  the 
carriage  worked  well.  It  has  been  found  that  it  can  be  fired  at  the  rate 
of  one  round  per  minute  at  low  angles  of  elevation. 

The  weight  of  the  carriage  complete  is  62^  cwt.,  the  service-carriage 
being  32^  cwt.  Major  Moncrieft'  believes  the  weight  may  be  redoeed 
{hy  making  the  cylinder  of  bronze  instead  of  iron,  the  plunger  a  hollow 
cylinder  of  wrought  iron,  and  the  lever-arms  of  built  beams  instead  (rf 
solid)  to  504  cwt. 

The  great  weight  of  the  carriage  is  still  regarded  as  a  serious  ob^ 
tion  to  it.  Besides,  the  complex  and  delicate  natore  of  the  macbinefyt 
and  the  complication  of  stores  required  to  go  with  it,  induce  tbe  belief 
that  it  would  prove  too  cumbrous  for  use  in  sieges  generally. 
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MORTAR  CARRIAGES. 

The  application  of  tbe  principle  of  rifling  to  mortars,  in  common  with 
g^ans  of  all  kinds,  has  had  the  effect  to  obliterate  to  a  great  degree  the 
sharply-defined  lines  of  distinction  which  formerly  divided  the  different 
classes  of  cannon,  and  to  reduce  them  more  closely  to  a  common  model, 
adapted  more  nearly  to  a  common  use.  The  rifled  mortar,  to  give  it  the 
<ie8ired  efficiency,  has  been  increased  in  length  until  it  differs  in  no  re- 
spect from  a  howitzer  or  short  gun,  and  is  no  longer  confined  as  formerly 
to  a  vertical  fire  exclusively,  but  may  be  used  with  effect  for  direct  or 
eurved  fire,  with  solid  or  hollow  shot,  as  well  as  shell. 

The  carriages  for  the  different  guns  have  had  to  undergo  necessarily 
corresponding  changes  to  adapt  them  to  the  new  conditions  of  service ; 
^nd  as  the  guns  have  been  modified  till  they  bear  a  close  resemblance 
to  each  other,  so  the  carriages  on  which  they  are  mounted  are  less  dis- 
tinctive in  appearance  and  more  nearly  approach  the  same  pattern. 
The  mortar,  in  place  of  being  mounted  as  formerly  on  its  bed,  must  in 
its  changed  condition  be  provided  with  a  carriage  constructed  so  as  to 
enable  it  to  deliver  its  fire  at  any  angle  from  0<^  to  6(P,  and  be  turned 
^^ith  promptness  on  any  object  within  a  wide  field  of  fire. 

Austrian.    (Plate  XLI.) 

This  carriage  is  composed  of  two  cheeks,  each  formed  of  two  plates 
of  boiler-iron  riveted  together  around  their  outer  edges,  with  a  wrought- 
iron  frame  between  them.  The  cheeks  are  47  inches  high  in  front  and 
:18^  inches  in  rear.  Trunnion-beds  formed  in  the  upper  face  are  pro- 
vided with  trunnion-plates  and  cap  squares;  the  latter  are  held  each  by 
two  keys. 

The  two  cheeks  are  joined  together  front  and  rear  by  two  transoms, 
each  formed  of  two  plates  of  iron  and  angle-irons.  These  transoms 
pass  through  cuts  made  in  the  inner  plate  ^nd  are  riveted  to  the  outer 
plate  of  the  cheek ;  they  are  also  secured  to  the  inner  plate  by  angle- 
irons  riveted  to  each.  Two  bolts,  a  and  h^  pass  through  these  transoms 
and  join  the  cheeks,  besides  the  bolt  c,  about  a  third  of  the  height  from 
the  top  in  front.  The  part  of  the  bolts  embraced  between  the  cheeks 
has  a  wrought-iron  pipe  over  it. 

A  square  hole,  (2,  is  cut  in  the  cheek  near  the  front  edge,  intended  for 
the  wrought-iron  axle  used  in  transportation.  The  axle  is  composed  of 
a  body,  square  in  cross-section,  and  two  cylindrical  arms  for  the  wooden 
wheels. 

The  cheeks  are  provided  with  four  pairs  of  truck  wheels,  S,  two  for 
moving  the  carriage  to  the  front  or  rear,  and  two  others  for  moving  it 
laterally.  They  are  all  mounted  on  eccentric  axles,  which  have  cast-iron 
handspike  sockets,  t  The  carriage  may  be  thus  moved  in  either  direc- 
tion, as  may  be  desired,  or  it  may  rest  flat  on  the  platform  for  firing. 
The  axles  are  held  in  position  by  means  of  keys. 

The  elevating  apparatus  is  composed  of  a  screw,  A,  which  moves  the 
nut  /;  this  has  a  hook  which  bears  against  tbe  breech  of  the  mortar. 
The  screw  rests  in  a  bed  of  sheet-iron  inclined  upward  to  the  rear,  riveted 
by  angle-irons  to  the  inner  face  of  the  cheeks.  Near  the  rear  end  of  the 
bed  there  is  a  collar,  i,  in  which  the  screw  turns.  The  head  of  the  screw 
has  in  it  holes  in  which  is  inserted  a  crank-handle  to  give  rotation  to  the 
screw.  The  nut  is  guided  in  its  motion  by  two  projections  which  move 
iu  corresponding  grooves  in  the  bed.    For  firing  at  low  angles  of  eleva- 
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tioD  a  block  is  placed  on  the  hook,  fitting  over  it  and  increaslDg  its 
height. 

In  order  to  bring  the  mortar  Quickly  from  the  firing  position  to  that 
for  loading,  there  are  fastened  to  either  side  of  the  breech  of  the  mortar 
two  circular  steel  arcs  with  teeth  which  engage  each  with  a  pinion  on 
the  inner  face  of  the  cheeks.  Awheel  and  pinion  on  the  oatsideof the 
cheeks  are  nsed  to  give  motion  to  the  inner  pinion. 

A  key,  r,  serves  to  hold  the  mortar  in  any  desired  position.  The  two 
circular  arcs  rest  against  bronze  friction-wheels.  These  arcs  are  also 
used  when  it  is  desired  to  change  quickly  from  one  angle  of  elevation 
to  another  quite  different  The  breech  is  raised  by  the  nse  of  the  pin- 
ions, but  the  nut  is  brought  back  by  turning  the  screw  with  the  hand 
until  it  is  in  a  position  near  the  desired  one,  when  the  exact  angle  is 
given  by  means  of  the  crank  applied  to  the  head  of  the  screw. 

An  arrangement  is  made  for  pointing  the  mortar  quite  similar  to  that 
used  in  Prussian  siege-carriages  for  firing  when  the  object  canoot  be 
seen.  A  sheet-iron  plate,  t?,  is  hinged  to  each  transom  and  habitaally 
kept  in  a  vertical  position  by  a  hook  or  turn-key,  and  let  down  on  the 
platform  when  the  mortar  is  to  be  pointed.  The  direction  of  the  fire 
being  determined,  two  strips  of  boards  are  screwed  to  the  platform  and 
divided  in  millimeters,  one  strip  corresponding  to  the  front  x>oiDtiDg- 
plate  and  the  other  to  the  rear  one.  These  plates  have  each  an  iudex 
marked  on  it,  enabling  the  gunners  to  point  the  mortar  in  a  direction 
parallel  to  the  one  desired.  Before  firing,  the  pointing-plate  is  raised 
and  fastened. 

A  small  shelf,  u,  is  bolted  to  the  oblique  faces  of  the  cheeks,  and  in- 
tended to  support  the  breech  wedge  when  it  is  taken  from  its  mortise. 
A  piece  of  board  should  be  first  laid  on  the  shelf  for  the  wedge  to  rest  on. 

In  order  to  transport  the  mortar  an  axle  is  inserted  in  the  cheeks  of  the 
carriage  and  ordinary  wheels  are  put  on,  raising  the  carriage  with  jacks. 
A  trail  is  provided  which  has  a  lunette  for  hooking  on  to  an  ordiuarj 
siege-limber ;  it  is  secured  to  the  carriage  by  passing  one  end  under  the 
front  transom  and  engaging  it  in  two  hooks  under  the  pointing-bed,  and 
held  by  a  cross-piece. 

Weight  of  the  carriage,  5,140  pounds ;  .of  the  axle,  231  pounds,*  the 
trail,  192  pounds ;  with  the  lock-chain  and  shoe,  286  pounds ;  the  two 
wheels,  476  pounds ;  the  limber  with  wheels,  S3S  pounds ;  the  total 
weight  of  the  carriage  ready  for  traveling,  6,973  pounds;  with  the  mor- 
tar, 17,826  pounds.  Width  of  track  of  rear  wheels,  72  inches;  iroQ^ 
wheels,  48.5.    Angle  for  turning,  42°. 

The  elevating  screw  with  the  ordinary  hook  will  give  elevation  of  20^ 
to  60O;  by  putting  on  the  block,  angles  from  1(P  to  2(P. 

Germany.    (Plate  XLII.) 

This  carriage  is  composed  of  two  wooden  cheeks,  the  greater  portion 
of  the  border  re-enforced  by  iron  straps  and  joined  together  by  fo°^ 
wooden  transoms  and  eight  transom-bolts.  A  trunnion -piece,  (h  ^J 
wronght-iron  is  bolted  to  the  upper  side  of  each  cheek,  and  is  provided 
with  a  cap-square,  key,  and  chain. 

The  elevating  apparatus  is  composed  of  a  long  iron  screw  with  a  sqo^^ 
double  thread,  turning  from  right  to  left,  and  inclined  at  about  25<^.  ^^ 
is  terminated  at  the  upper  end  by  a  wlieel  and  handle,  and  turns  in  t^^ 
collars  fastened  one  to  the  front  side  of  the  lower  transom  and  the  ot^^^ 
to  the  middle  transom.  The  nut  c  travels  along  the  screw  throaghoo^ 
ts  length.  The  ends  of  live  female  screw  are  provided  with  rollers,  ^^^^^ 
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jlay  in  the  grooves  of  chaanel-beains  secared  on  the  inner  face  of  the 
cheeks.  Two  iron  rods,  o,  connect  the  female  screw  to  the  breech  of  the 
mortar,  which  has  a  horizontal  hole  drilled  into  it  to  receive  a  bolt, 
rorming  an  axle  aronnd  which  the  rods  o  o  move.  By  this  arrangement 
ingles  of  elevation  iix)m  (P  to  75^  may  be  given. 

The  carriage  is  provided  with  two  siege-wheels  and  a  wronght-iron 
ixle,  which  may  be  raised  vertically  by  means  of  a  hoisting  apparatus 
md  made  to  move  in  two  slots  formed  by  an  iron  baer  fastened  to  the 
^ont  face  of  the  cheeks.  This  axle  has  near  each  arm  a  sqnare  re-enforce, 
B^ith  a  vertical  hole  in  it,  in  which  is  placed  a  bronze  female  screw  with 
\  doable  thread ;  one  nut  is  right-handed,  the  other  left.  The  hoisting 
Eipparatus  is  composed  of  two  vertical  screws  in  the  slots  e  passing 
throngh  the  nuts  in  the  axle.  The  screws  have  on  their  upper  end  the 
spar-wheel/,  engaging  in  the  threads  of  the  endless  screws,  one  of  which 
is  right-handedy  the  other  left,  and  mounted  on  the  same  horizontal  shaft, 
which  is  turned  in  journal-boxes  in  the^upper  part  of  the  grooves  by 
means  of  a  capstan-handle,  hj  on  each  end.  The  axle  is  guided  In  its 
motion  in  the  grooves  by  a  plate  of  iron,  &,  screwed  to  the  inner  face  of 
the  axle,  between  the  two  shoulders,  and  terminating  in  square  books, 
which  form  guides,  and  slide  in  the  grooves. 

The  hoisting  apparatus  is  used  either  to  lower  the  carriage  on  the 
platform  by  raising  the  wheels  so  that  they  do  not  touch,  or  to  raise  the 
carriage  by  bringing  the  wheels  on  the  ground.  Four  men  at  the  handles 
of  the  screw  are  sufiQcient  to  do  this  work.  To  lower  the  mortar  on  the 
platform^  it  is  necessary  to  raise  the  wheels  only  from  ^  to  |  of  an  inch, 
whereas  for  transportation  of  the  mortar  the  carriage  must  be  raised 
sufficiently  to  attach  it  to  the  limber.  This  is  done  by  means  of  a  trail, 
k^  of  T-iron.  This  has  a  lunette  at  one  end,  and  is  made  fast  to  the  mid- 
dle transom  by  means  of  a  bolt,  Z,  and  to  the  rear  transom  by  two  iron 
ears,  n,  between  which  it  is  held.    A  15-centimeter  gun-limber  is  used. 

The  wear  on  the  female  screws  in  the  axle  is  diminished  by  means  of 
stirrups  with  screw  ends ;  the  axle  is  lowered  to  its  lowest  point  in  the 
groove,  the  ends  of  the  stirrups  are  passed  through  holes  drilled  in  the 
axle  to  the  right  and  left  of  the  shoulders,  and  the  threaded  ends  are 
screwed  into  double  nuts,  which  are  jammed  hard.  The  middle  part  of 
the  stirrup  fits  in  a  notch,  g,  cut  in  the  lower  end  of  the  screw,  and  pre- 
vents it  from  turning. 

There  are  several  other  irons  on  the  cheeks :  two  priming-wire  eye- 
bolts,  four  equipment-rings,  i  i,  two  hooks,  ^,  and  a  ring,  te,  for  the  lock- 
shoe;  four  plates,  p  J),  at  the  rear,  two  of  which  are  on  the  outer  face  of 
the  cheeks  and  two  on  the  rear  face ;  they  present  a  kind  of  cup  turned 
downward,  in  which  the  hook  of  the  roller-handspike  engages.  The 
lower  front  transom  and  rear  transom  are  provided  with  pointing-plates. 

Weight  of  carriage,  4,457  pounds ;  the  carriage  and  mortar,  11,125 
pounds.  Height  of  the  axis  of  the  trunnions  above  the  platform  in  firing 
position,  54  inches.  Length  of  the  cheeks,  80  inches.  Total  length  from 
the  front  part  of  the  wheels  to  the  end  of  the  trail,  158  inches. 

Kmpp^s.    (Plate  XLIII.) 

Krupp's  carriage  for  what  he  designates  as  his  28-centimeter  (11-inch) 
howitzer  is  arranged  to  enable  the  gun  to  deliver  a  direct  fire  over  a 
parapet  as  a  gun  mouuted  in  an  ordinary  barbette  battery,  and  to  fire 
as  a  mortar  at  an  angle  of  elevation  of  75^. 

The  carriage  in  its  general  construction  is  similar  to  that  made  for 
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sea-coast  gnns,  with  sach  modifications  as  became  necessary  to  fit  it  for 
the  special  service  required  of  it. 

To  enable  the  chassis  to  resist  the  strain  bronght  npon  it  in  firing  tt 
elevations  of  75^,  the  rails  are  made  to  bear  evenly  on  fonr  traverse-cir- 
cles laid  in  the  platform,  distributed  at  equal  distances  from  each  otb». 
The  rear  traverse-wheels  are  monnted  on  eccentric  axles,  and  whea  the 
gun  is  to  be  traversed  these  wheels  are  thrown  in  gear,  and  when  the 
proper  horizontal  direction  has  been  given  to  the  gun  they  are  thrown 
out  of  gear,  and  receive  none  of  the  shock  of  the  recoil.  The  means  for 
traversing  the  chassis  are  the  same  as  in  the  sea-coast  carriages,  namely, 
a  windlass  and  chain  made  fast  to  the  platform  near  either  ead  of  the 
outer  ti'averse-cirde.    The  pintle  is  in  the  front  transom. 

In  order  to  preserve  the  axis  of  the  gun  at  the  proper  height  abote 
the  platform  to  enable  the  gun  to  fire  over  parapets  of  the  usual  con- 
struction, it  is  necessary  to  make  the  top  carriage  as  much  higher  as 
the  top  of  the  chassis  has  be^n  lowered.  To  give  the  different  eleva- 
tions ranging  from  0  to  75^,  a  circular  rack  is  fixed  to  the  under  side  of 
the  gun,  the  center  of  the  rack  being  at  the  intersection  of  the  axis  of 
the  trunnions  with  that  of  the  gun.  A  cog-wheel  engages  in  the  teeth 
of  the  rack,  and  is  operated  by  two  wheels  on  the  outside  of  the  cheeks, 
the  same  as  in  the  sea-coast  carriage.  A  graduated  arc  is  attached  to 
the  outside  of  the  left  cheek,  just  under  the  trunnion;  an  index  about 
11  inches  in  length  is  made  fast  to  the  left  trunnion,  and  indicates  the 
elevation  of  the  gun.  The  means  for  checking  the  recoil.  Fanning  the 
gun  from  battery,  hoisting  the  shot,  &c.,  are  the  same  as  in  the  other 
carriages  for  heavy  guns. 

EussiA.    (Plate  XLIV.) 

The  6-inch-mortar  carriage  represented  in  Plate  XLIV,  as  well  as  the 
8-inch,  which  differs  from  this  only  in  the  dimensions,  were  designed  bj 
Colonel  Semenoff.  It  is  composed  of  two  cheeks  of  boiler-plate  1  inch 
thick,  connected  by  five  bolts,  with  pipes,  forming  transoms,  two  above 
and  three  below.  The  trunnion-bed  is  formed  by  re-enforcing  the  hole 
cut  in  the  plate  with  a  fiat  piece  of  iron  on  the  outside  and  an  angle-iron 
(Fig.  9)  on  the  inside.  The  trunnion-bed  is  secured  to  this  by  means  of 
rivets  with  countersunk  heads,  and  inside  of  the  angle-irons  are  the 
battens,  (Fig.  3,)  with  screws  on  the  end  for  holding  the  cap-squares. 

The  lower  edge  of  the  cheek  is  re-enforced  both  on  the  inside  and  oat- 
side  by  angle-irons,  and  shod  with  a  flat  bar  fastened  by  rivets  with  coun- 
tersunk h^ids.  Two  guides  are  fastened  to  the  angle-irons  in  front  aad 
rear,  and  serve  to  guide  the  carriage  in  its  motion  by  pressing  against 
the  directrix,  which  will  be  mentioned  hereafter. 

The  elevating  apparatus  is  composed  of  an  arc  fastened  at  each  end 
to  the  mortar,  having  teeth  which  engage  in  a  pinion  mounted  on  an 
axle  turned  by  two  handles  outside  of  the  cheeks,  (Fig.  1.)  Two  can- 
noneers, one  on  the  right  and  the  other  on  the  left,  give  the  elevation  by 
turning  the  two  handles  at  the  same  time.  The  angles  of  fire  are  em- 
braced between  6°  depression  and  73^  of  elevation.  A  clamp-screw  on 
the  left  end  of  the  shaft  prevents  the  gun  from  moving  after  it  has  been 
pointed. 

To  load  the  mortar,  it  must  be  brought  after  firing  to  nearly  a  horizon- 
tal position.  The  use  of  a  gunner's  level  each  time  is  avoided  by  having 
a  graduated  bronze  arc  fastened  on  the  outside  of  the  cheeks,  just  onder 
the  right  trunnion,  (Fig.  10,)  and  an  index  marked  on  the  face  of  the 
tra  union. 
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Ho  firing,  the  carriage  slides  on  the  platform;  or,  for  the  facility  of 
Liming  it  into  battery  and  moving  it  laterally,  it  may  be  moanted  by 
eans  of  foar  truck-wheels  on  a  kind  of  low  chassis  or  directrix,  (Fig. 
>  The  two  front  wheels,  mounted  on  the  same  axle,  are  jast  over  the 
X>  of  the  chassis,  bat  do  not  touch  it;  the  rear  wheels  are  mounted 
i«ch  on  a  crank-axle,  (Fig.  5 ;)  a  forked  lever,  which  can  be  brought 
>wn  between  the  cheeks,  serves  to  bring  the  wheels  in  coc  tact  with 
L  ^  tops  of  the  directrix. 

To  cause  the  carriage  to  run  on  its  four  wheels,  it  is  su|^cient  for  a 
i.nnoneer  to  force  the  forked  lever  down  to  the  rear;  the  rear  end  of 
t<  carriage  is  thus  raised,  and  the  front  wheels  are  made  to  bear. 

The  directrix  (Fig.  4)  is  composed  of  two  wooden  beams,  covered  on 
p  and  sides  by  plates  of  iron,  and  joined  by  two  wooden  transoms  and 
^  ree  bolts.  Near  the  front  end  is  an  iron  axle,  with  a  vertical  hole  in 
^  middle  for  the  pintle,  and  provided  with  two  traverse-Xvheels  which 
«t  on  the  front  traverse-circle  of  the  platform.  Two  barters,  attached 
*^  the  ixont  end  of  the  directrix,  stop  the  carnage  in  its  motion  intd 
^ttery,  and  two  counter-hurters,  placed  in  rear,  limit  the  recoil  when 
ring  at  low  angles.    Near  the  middle,  between  the  two  beams,  is  placed 

traverse-wheel,  which  travels  on  the  rear  traverse-circle.  The  direct- 
:x  is  provided  underneath  with  four  cross-sleepers,  which  prevent  its 
ending  under  the  weight  of  the  carriage. 

The  length  of  the  directrix  will  allow  a  recoil  of  9  feet,  which  is 
diffident  for  the  maximum  charges  with  a  dry  platform  at  angles 
i-eater  than  20^,  and  with  a  damp  platform  at  angles  greater  than  45<^. 
'or  less  angles  it  is  necessary  to  throw  some  sand  under  the  carriage. 

To  give  lateral  motion  to  the  mortar,  if  only  a  slight  motion  is  re- 
aired,  insert  the  end  of  the  lever  in  the  holes  in  the  rear  traverse-circle 
nd  press  against  the  carriage.  If,  on  the  contrary,  it  is  desired  to  move 
he  carriage  through  a  great  angle,  the  directrix  is  traversed  on  its 
rheels  by  three  or  four  men  palling  oh  a  rope  fastened  to  its  rear  end. 

The  platform.    (Plate  XLY.) 

The  platform  originally  adopted  was  fan-shaped ;  nine  sleepers  semi- 
ircnlar  in  cross-section  were  placed  crosswise,  four  toward  the  front, 
hree  in  the  middle,  and  two  in  rear,  seen  in  cross-section  in  Fig.  1, 
Plate  XLIV;)  eleven  round  sleepers  were  laid  on  and  slightly  let  into 
hem  ;  nine  of  the  round  sleepers  were  laid  down  in  the  shape  of  a  fan, 
nd  the  other  two  halved  into  the  others  formed  the  rear  oblique  sides 
f  the  platform.  On  top  of  the  eleven  sleepers,  and  slightly  let  into 
hem,  were  laid  thirty-two  6-inch  square  scantling  of  variable  length, 
ceording  to  their  position,  the  ends  cut  off  obliquely.  The  last  sixteen 
cantling  were  secured  at  their  ends  by  two  hurter-planks  let  into  the 
cantling  and  held  by  bolts.  The  front  scantlings  were  secured  in  the 
ame  way,  only  the  hurter-plank  was  not  let  into  the  scantling.  In  rear 
f  each  sleeper  a  large  picket  was  driven.  Near  the  front  end  of  the 
platform  the  pintle-plate  aad  friction-circle  were  placed  and  screwed 
ast,  and  near  the  middle  of  the  platform  a  second  traverse-circle  with 
iblong  holes  in  it. 

The  length  of  the  platform  was  16  feet,  its  slope  to  the  rear  1^^,  and 
be  lateral  field  of  fire  90^.  This  platform,  which  is  still  provisionally 
ised  in  sea-coast  batteries,  has  been  recently  replaced  in  siege  and  garri- 
on  batteries  by  a  simpler  one,  which  has  been  tested  since  1873.  Tbis 
ist  is  formed  of  two  rectangular  parts  of  unequal  width.  It  is  com- 
•osed  of  nine  sleepers  (Fig.  4)  6  inches  square,  laid  down  l^v\^W\^'\s»^ 
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and  covered  with  twenty  planks  3  inches  thick  and  9  inches  wide;  seven 
sleepers,  five  in  the  middle  and  two  at  the  edge  of  the  platform,  are  15 
feet  long,  and  extend  from  one  end  to  the  other ;  the  remaining  two  are 
7  feet  9  inches  long,  and  support  only  the  rear  plank. 

The  sleepers  rest  on  the  heads  of  fifty -eight  pickets  2  inches  in  diameter 
and  3  feet  long,  driven  into  the  earth.  Two  cross-pieces  are  placed  under 
the  front  ends  and  middle  of  the  seven  long  sleepers ;  that  under  the 
middle  supports  the  front  ends  of  the  short  sleepers,  also  the  traverse- 
circle  and  t^e  rear  end  of  the  carriage. 

A  cross-timber  is  placed  in  rear  of  the  sleepers,  and  is  held  in  place 
by  five  pickets  4  inches  square  and  5  feet  long,  driven  into  the  e^rtb ; 
nine  of  the  deck-plank  are  6  feet  long  and  eleven  are  8  feet ;  these  last 
extend  one  foot  alternately  to  the  right  and  the  left,  so  that  the  rear 
part  of  the  platform  is  10  feet  wide.  The  plank  are  nailed  with  seventy- 
five  nails,  anU  the  whole  rendered  secure  by  sixty  one  pickets  driven  at 
the  ends  of  the  sleepers  and  the  planks. 

*  The  pintle-plate  and  friction-plate  are  held  in  front  by  wood-screws, 
the  latter  by  eleven  screws.  A  second  traverse-circle,  with  obloog  holes 
in  it,  (the  inner  radius  being  6  feet,)  is  let  into  the  deck^planks  and  held 
by  nine  screws,  the  beads  countersunk.  The  recesses  for  the  plate  and 
circles,  as  well  as  the  holes  for  the  nails,  are  prepared  and  bored  in  the 
planks  before  they  are  laid  down.  The  platform  is  made  of  pine,  and 
is  tarred,  with  the  exception  of  the  pickets.  luhas  a  slope  to  the  rear 
of  3^.  The  front  end  is  8  feet  below  the  crest  of  the  parapet,  and  it  has 
a  lateral  field  of  fire  of  30o.  The  total  weight  of  the  platform,  includiog 
a  number  of  spare  parts,  but  not  the  pintle  and  traverse-circles,  is  3,042 
pounds. 

The  traveling  position  of  the  carriage, — For  transporting  the  mortar 
and  its  carriage  an  axle  has  been  fitted  to  the  latter  for  two  wheels,  and  a 
movable  trail  intended  to  hitch  on  to  the  siege-limber  is  used,  (see  Fig.  1)  I 
Fig.  3  shows  how  the  axle  is  held  in  the  boxes  cut  in  the  front  edge  of  | 
the  cheeks  by  means  of  cap  squares  and  bolts.  The  movable  trail  is 
represented  in  Fig.  1,  with  its  lunette,  its  friction-plate,  and  lashing-ring' 
It  is  put  in  place  by  unscrewing  the  two  rear  bolts  of  the  carriage,  bring- 
ing the  trail  in  position,  replacing  the  bolts,  and  securing  them  bj  the 
nuts. 

The  mortar  being  in  battery,  to  put  it  in  traveling  position  it  is  m^ 
back  to  the  rear  of  the  platform ;  the  axle- and  trail  are  put  in  plac^* 
The  front  of  the  carriage  is  raised  by  means  of  a  jack  put  under  themi*-^* 
die  of  the  axle,  blocking  up  with  blocks  till  it  is  high  enough.    The  re^ 
end  of  the  carriage  is  raised  with  two  jacks,  or  by  means  of  a  lever-l>^ 
passed  under  the  carriage  crosswise.    The  wheels  are  put  on  and  t^^^ 
limber  hooked.    A  seat  for  the  driver  is  placed  on  the  forward  end    ^ 
the  trail,  in  front  of  the  pintle ;  in  the  box  under  this*  seat  the  bandf  ^ 
of  the  elevating-screw  are  carried ;  they  have  to  be  removed  to  adn:^ 
the  wheels  being  put  on.    The  axle  is  provided  with  a  bucket-hook. 

The  siege-limber  is  arranged  so  as  to  be  drawn  by  ten  horses.  In  re 
of  the  fixed  splinter-bar,  with  its  two  swingle-trees,  a  longer  splinter-b^^ 
is  made  fast,  and  provided  with  two  swingle-trees.  The  pole  has  a  mo^^ 
able  double-tree  at  its  end  with  three  swingle-trees ;  the  front  hors^^ 
are  hitched  to  the  traces  of  the  three  middle  ones.  Two  lock-shoes  fc^ 
the  rear  wheels  are  carried  on  the  body  of  the  limber. 

The  directrices  of  the  mortar-carriages  are  carried  by  themselves  i^ 
siege- wagons  ]  four  can  be  carried  in  one  wagon. 
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Weights,  dbc. 

Poands. 

Veight  of  the  carriage  with  mortar  aod  limber 8, 893 

Veight  of  the  mortar ^ 3,461 

V^eigb t  of  the  carriage  without  trail,  axle,  or  wheels 2, 692 

V'eigbt  of  the  trail  and  seat 3,373 

Veight  of  the  axle  with  two  wheels 1,030 

height  of  the  siege-limber J 1,373 

lamber  of  horses  to  draw  the  carriage IQ 

V'hole  leogth  of  the  carriage  to  the  end  of  the  pole .' 23  feet. 

^idth  of  tne  carriage 76  inches. 

Mameter  of  the  front  wheels 56  inches. 

Hameter  of  the  rear  wheels 62i  inches. 

Old  pattern. 

The  top  carriage  is  made  of  a  single  thickness  of  boiler-plate,  about 

iDch  thick  for  the  6-inch  mortar.  This  plate  is  strengthened  by  angle- 
ron  riveted  to  it  around  its  outer  edge.  The  trunnion-plates  are  rivet- 
d  to  the  cheek-plates,  and  are  graduated  into  degrees  and  quarters, 
.nd  serve  in  place  of  a  quadrant  to  determine  the  elevation  of  the  gun, 
lie  index  being  made  fast  to  the  trunnion.  The  cap-squares  are  keyed 
Q  place  like  those  belonging  to  the  field-batteries. 

A  circular  iron  rack  is  fastened  to  the  under  side  of  the  gun  in  the 
'ertical  plane  through  its  axis,  the  center  of  the  circle  being  in  the  axis 
»f  the  trunnions.  A  cog-wheel  which  engages  in  the  teeth  of  this  rack 
9  on  a  shaft  passing  through  the  two  cheeks  at  right  angles  to  them 
iDd  near  their  front  edge ;  it  is  operated  by  a  crank-handle  outside  ot 
be  cheeks. 

The  rollers  are  on  the  inside  of  the  cheeks,  the  rear  one  being  on  an 
icceutric  axle.  When  this  Is  thrown  in  gear  the  rear  part  of  the  car- 
iage  is  raised,  and  its  weight  is  brought  on  the  front  and  rear  rollers. 
[?he  rear  transom  has  two  guides  which  project  down  on  the  outside  of 
he  chassis. 

The  chassis  is  composed  of  two  wooden  rails  connected  by  transoms, 
riiey  are  shod  with  iron  on  top  and  on  the  outer  sides,  to  prevent  chaf- 
Dg.  The  chassis  is  narrow,  being  of  less  width  than  the  top  carriage, 
ind  rests  directly  on  the  platform.  It  is  traversed  by  means  of  a  block 
lOd  tackle  made  fast  on  either  side  of  the  platform,  or  by  handspike^. 

SLING.  WAGOlil. 
England.    (Plate  XL VI.) 

The  iron  sling  wagon  is  composed  of  a  perch,  two  sides  and  twocross- 
Meces,  two  cheeks,  an  axle,  and  axle-body.  Ttie  perch  and  sides  are  of 
girder-iron,  and  are  connected  by  a  cross-piece,  also  of  girder-iron,  riv- 
tted  to  them  in  front,  and  by  the  axle  which  is  riveted  to  them  in  rear; 
klso,  by  a  stay  of  round-iron  from  the  perch  to  each  side. 

The  axle  is  arched,  to  give  greater  room  under  it,  and  has  in  the  mid- 
lie  two  lugs  which  receive  the  perch  and  the  rivets  to  secure  it,  also,  a 
projecting  piece  at  the  shoulder  for  riveting  it  to  the  side.  The  cheeks 
ire  of  T  iron,  and  are  riveted  to  the  sides ;  they  Support  the  windlass 
lirectly  over  the  shoulders  of  the  axle.  The  perch  has  a  lunette  by 
vhich  the  rear  wheels  are  connected  with  the  limber.  A  windlass  of 
ilm,  cylindrical  except  at  the  ends,  where  it  is  octagonal,  is  provided 
nth  ratchets  and  handspike  sockets.  It  has  a  hook  at  its  middle,  to 
ake  an  eye  in  the  middle  of  the  sling.    Two  similar  hooks  are  on  each 
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end  of  the  axle-bed,  to  take  the  ends  of  the  sling.  The  handspikes  are 
80  inches  long;  two  of  them  have  15  feet  of  2-inch  rope  made  fast  to 
the  small  end.  The  windlass  is  worked,  in  raising  the  load,  from  the 
rear  of  the  wagon. 

The  limber  is  wholly  of  iron.  The  axle-body  is  built  np  by  riveting 
two  plates  on  the  sides  of  the  axle,  with  the  pintle  between  them,  and 
covered  with  a  top-piece.  The  three  futchells  of  T-iron  are  riveted  to 
the  axle-body,  and  bolted  to  the  splinter-bar;  this  is  made  of  plates, 
trough-shaped,  and  strengthened  by  a  stay  of  round-iron  at  each  end, 
connecting  it  to  the  axle-body.  The  wheels  are  wooden,  with  bronze 
nave  boxes  and  wrought-iron  flanges. 

Principal  weights  atid  dimensions. 

Weight  of  sliDg-wagOD 4,760  pounds. 

Weight  of  sling-wagon  wheel 777  pounds. 

Diameter  of  sling-wagon  wheel 7  feet. 

Diameter  of  limber- wneel 5  feet. 

Width  of  tire  of  wagon- wheel 6  inches. 

Width  of  track ' 71  inches. 

RUSSIA. 

• 

A  sling  cart  was  seen  at  Aboukofif,  where  the  large  steel  guns  are 
made.  It  was  used  for  transporting  9-inch  guns  to  St.  Petersburg,  and 
was  of  iron  throughout,  cast-iron  naves,  spokes  of  round  bars,  and 
broad  tires,  14  inches  in  width,  of  rolled  iron. 

The  means  used  for  hoisting  the  gun  were  two  strong  screws,  which 
were  operated  at  the  same  time  by  a  pinion  placed  between  them,  and 
engaged  in  teeth  on  a  nut  on  each  screw. 

Colonel  lischine's  wooden  tent.    (Plate  XL VII.) 

The  model  of  this  tent  in  the  Sussian  exhibit  at  Vienna  is  of  peculiar 
construction,  and  found  much  favor  among  military  men. 

The  frame  is  of  iron,  and  is  covered  with  thin  pieces  of  board  10  feet 
long  and  1  foot  wide,  overlapping  each  other  like  Venetian  blinds.  The 
rid /e  is  of  canvas.  The  iron  frames  are  four  in  number.  It  has  the 
advantage  of  being  cheaper,  more  durable,  warmer,  capable  of  better 
ventilation  than  the  canvas  tent. 

T.  T.  S.  LAIDLEY, 
Colonel  of  Ordnance. 
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APPENDIX  L. 

Report  of  LieiiL  Cul.  J.  0,  Benton^  Ordnance  Corps,  on  European  ordnance 

and  ordnance  stores. 

National  Armory, 
Springfield,  Mass.,  December  20, 1875. 

Sir:  I  have  the  honor  to  transmit  a  copy  of  the  notes  made  on  my 
official  visit  to  Europe  in  1873,  accompanied  by  a  book  of  drawings  made 
from  original  sketches. 

******* 

It  was  the  desire  of  the  Russian  officials  that  nothing  observed  at 
Cronstadt  should  be  published,  but  should  be  regarded  as  confidential. 
Hence  the  marginal  notes  to  this  effect. 

Very  respectfully,  your  obedient  servant, 

J.  G.  BENTON, 
Lieut  Col.  of  Ordnance,  Commanding. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  C, 


Extract  from  Lieutenant  Colonel  Benton^s  journal  of  visit  to  Europe. 

RUSSIA. 

Under  the  guidance  of  Captain  Kalinski,  of  the  Eussian  army,  an  ofS- 
cer  detailed  by  instructions  of  the  minister  of  war.  Lieutenant  Colonel 
Laidley,  Majors  Benton  and  Crispin,  and  Mr.  Pheiffer  visited  the  several 
mannfactories  of  ordnance  material  in  and  around  the  city  of  Saint 
Petersburg. 

The  first  place  visited,  on  the  20th  of  July,  was  the  shop  where  field, 
siege  and  the  smaller  sea-coast  cannon  are  rified,  and  the  breech  loading 
apparatus  applied  to  them.  The  following  are  some  of  the  points  noted, 
viz :  Nearly  all  the  Eussian  field-cannon,  and  a  portion  of  the  siege-can- 
non are  made  of  bronze  derived  from  the  old  muzzle-loading  cannon  on 
hand.  This  material  is  found  to  answer  well  for  breech-loading  cannon 
of  small  caliber,  and  not  to  deteriorate  as  rapidly  in  firing  as  in  muzzle- 
loading  cannon.  A  4-pounder  gun  was  shown  that  had  been  fired  3,000 
service-charges;  the  injury  to  the  bore  was  very  slight,  scarcely  appre- 
ciable. 

All  the  sea-coast  cannon  of  the  Eussian  service,  and  a  portion  of  those 
employed  for  siege  purposes,  are  breech-loaders  of  c&st  steel  built  up  on 
the  Erupp  plan. 

The  breech-loading  apparatus  is  essentially  the  same  as  Krnpp's,  the 
larger  guns  having  his  cylindro-wedge  breech-piece  and  the  Broadwell 
gas-check. 
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The  rifling  is  also  similar  to  that  of  the  Prussian  system,  being  com- 
posed of  nameroas  grooves  of  rectangalar  shape  and  broader  than  the 
lands.  An  8-inch  gan  was  observed  to  have  24  grooves.  The  width  of 
the  lands  of  the  6-inch  mortar  appeared  to  be  abont  .2  of  an  inch.  As 
a  general  rule  the  twist  of  all  the  guns  is  about  one-quarter  of  a  tarn  in 
the  length  of  the  bore.  The  gas-check  ring  of  the  bronze  pieces  is  made 
of  copper,  while  that  of  steel  guns  is  made  of  steel. 

The  vent  of  the  steel  guns  is  in  the  breech-piece,  and  in  the  line  of 
the  axis  of  the  bore,  while  that  of  the  bronze  guns  is  similarly  situated 
to  that  of  muzzle-guns,  extending  from  the  top  of  the  reinforce  to  near 
the  bottom  of  the  chamber. 

As  a  general  rule  the  front  sight  is  attached  to  the  right  rimbase. 
The  rear  sight,  in  addition  to  the  usual  vertical  motion,  can  be  moved 
sidewise  very  considerably  to  allow  for  **  drift,"  &c.  This  motion  is  made 
by  a  thumb-screw,  (Fig.  1.) 

The  projectiles  are  coated  with  lead,  the  surface  of  which  has  raised 
bands  or  welts  to  take  the  rifling  of  the  piece.  The  body  of  the  pro- 
jectile is  cast  ds  smooth  as  possible,  and  after  being  cleaned  in  a  sal- 
ammoniac  solution  is  dipped  in  melted  zinc  and  then  in  melted  tin,  after 
which  it  is  put  into  bronze  molds  and  the  lead  coating  cast  on. 

Molds  are  sent  into  the  field  to  recoat  projectiles  that  have  been  used 
in  target-tiring.    This  work  is  done  by  soldiers  detailed  for  the  purpose. 

The  cases  of  canister-shot  for  rifle-guns  are  made  of  sheet-zinc  beot 
into  the  form  of  a  tube,  the  edges  of  which  lap  over  each  other  to  form 
the  seam,  and  are  fastened  together  with  rivets.  Before  the  end  is 
lapped  over  the  bottom  it  is  cut  into  scollops,  as  in  Fig.  2.  The  projec- 
tion (a)  fits  against  the  shoulder  of  the  chamber,  thereby  preventing 
the  canister  from  entering  too  far  into  the  bore  in  loading. 

The  calibers  of  Eussian  field-cannon  are  4-poander  and  O-ponnder. 
The  projectile  of  the  former  weighs  about  9  pounds,  while  that  of  Ihe 
latter  weighs  some  27  pounds.  The  powder-charge  is  about  one-eighth 
the  weight  of  the  projectile. 

The  only  breech-loading  mortars  thus  far  made  in  considerable  num- 
bers are  those  of  6inch  caliber  for  the  siege-service.  They  are  of  bronze, 
and  have  more  the  appearance  of  breech-loading  howitzers  than  mortars. 
It  was  understood  that  a  breech-loading  mortar  of  llinch  caliber  was 
then  undergoing  experiment. 

The  only  siege-gun  observed  was  of  24pounder  caliber,  and  made  of 
bronze  and  rifled.  Ko  carriages  were  observed  in  this  establishment  for 
mortars,  but  some  bronze  cheeks  for  beds  for  the  ordinary  80-pounder 
bronze  mortar  were  in  process  of  manufacture. 

Breech  loading  mortars  are  fired  under  an  angle  of  CO^  if  necessary, 
but  in  loading  they  are  brought  down  to  the  usual  angle  of  elevation. 

The  general  arrangement  of  the  boring  and  turning  room  of  this  estab- 
lishment is  very  convenient  for  the  work  to  be  done.  It  consists  of  two 
rows  of  columns,  aa,,  (^''?«  ^>)  running  parallel  to  the  length  of  the  room, 
which  support  two  galleries,  bb.  On  the  edges  of  these  galleries  are  rails 
for  the  purpose  of  supporting  a  movable  transverse  railway  and  lifting- 
machine,  (c,)  arranged  so  as  to  lift  and  carry  the  heaviest  guns  to  and 
from  the  machines.  The  chains  of  this  machine  are  composed  of  flat 
steel  links,  formed  by  riveting  them  together  at  the  ends.  The  power  is 
communicated  to  the  chain  by  a  worm  and  gear  worked  by  hand.  The 
two  rows  of  columns  also  support  two  lines  of  shafting  from  which  belts 
run  to  the  machines.  An  oblique-action  steam-engine,  (f,  furnishes  the 
power  from  the  center  of  one  end  of  the  room. 
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Small-arms  cartridge-factory » 

The  next  department  visited  was  in  the  adjoining  building  where  the 
cases  of  metallic  cartridges  are  made.  The  machinery  and  mode  of  man- 
ufacture are  similar  to  those  in  the  United  States,  and  especially  at 
Bridgeport,  Conn.  Much  of  the  machinery  appeared  to  have  been 
made  iij  Waterbury,  Conn. 

The  brass  from  which  the  cartridges  are  made  is  at  the  present  time 
obtained  from  the  United  States,  as  none  manufactured  in  Russia  has  thus 
far  been  found  suitable  for  this  peculiar  work,  which  is  all  done  by  men 
and  boys,  no  women  being  employed  in  public  cartridge-factories  as  in 
this  country. 

The  pay  of  the  skilled  workmen  is  about  4  roubles  or  $2.80  per  day  of 
ten  hours.    The  daily  pay  of  laborers  is  about  dnequarter  of  this  sum. 

The  primers  for  metallic  cartridges  are  made  at  the  powder-mills  in 
the  immediate  neighborhood  of  the  city,  and  are  inserted  in  the  shells 
before  they  are  sent  away  to  be  charged  with  powder  and  bullets  at  an- 
other establishment. 

To  secure  work  of  proper  character,  each  cartridge  shell  undergoes 
twenty-one  inspections  to  verify  the  quality  of  material  and  size  of  the 
parts.  Many  of  these  inspections  are  of  so  simple  a  character  that  they 
are  done  by  boys. 

Two  calibers  of  cartridge-shells  are  made  for  the  Russian  army,  viz., 
.42  inch,  which  is  the  caliber  of  the  new  gun,  and  .60  inch,  which  is  the 
caliber  of  the  old  rifle-musket  altered  to  a  breech-loader.  The  mode  of 
priming  the  shells  is  from  the  exterior,  and  is  kno\^u  in  this  country  as 
the  "Berdan  system  of  priming." 

For  target-practice,  each  soldier  is  allowed  240  .42caliber  cartridges 
per  annum,  or  140  of  .60-caliber.  These  numbers  include  the  repriming 
and  reloading  of  the  shells,  the  operations  of  which  are  performed  by 
soldiers  detailed  in  each  regiment  for  the  purpose. 

The  .42-caliber  shells  are  loaded  with  Frankford  (United  States  Ar- 
senal) loading-machines,  while  those  of_.60caliber are  loaded  with  ma- 
chines of  different  construction,  the  peculiarity  ot  which  is  that  the  shell 
is  carried  by  machinery  from  the  rcom  occupied  by  the  workmen  into 
another  room,  where  it  is  charged  with  powder,  after  which  it  is  returned 
and  the  bullet  is  inserted  and  fastened  into  the  shell.  The  .42caliber 
cartridge-shell  is  bottle-shape,  and  its  mouth  undergoes  a  final  anneal- 
ing in  a  sand-bath,  to  permit  the  metal  to  expand,  without  cracking,  into 
the  mouth  of  the  chamber  of  the  gun,  and  (hereby  prevent  any  escape 
of  gas  backward  from  the  powder-charge  in  firing. 

A  very  ingenious  machine  was  observed  in  operation,  which  auto- 
matically separates  or  throws  aside  those  finished  cartridges  which  have, 
accidentally  or  otherwise,  a  deficient  powder-charge.  (Fig.  5.)  It  is 
composed  of  a  vertical  wheel  with  grooves  in  its  rim,  parallel  to  its  axis 
of  revolution.  A  cartridge  is  placed  in  each  groove,  as  the  groove 
comes  uppermost,  and  is  carried  around  by  the  wheel  until  it  rests  upon 
a  delicately-poised  lever.  If  the  cartridge  is  too  light,  the  lever  does 
not  move,  but  the  cartridge  falls  on  one  side  of  an  inclined  valve  at  its 
end.  If  it  have  the  requisite  weight,  the  lever  falls,  the  valve  opens 
in  another  direction,  and  the  cartridge  falls  into  a  separate  compart- 
ment. 

The  lubricant  of  the  .60-caliber  bullet  is  composed  of  beeswax  and 
tallow,  inclosed  in  the  cannelures  of  the  bullet,  which  has  a  cavity  and 
expanding  cup  of  the  original  Minie  pattern.  The  first  operation  in 
making  bullets  is  to  convert  the  pig-lead  into  lead  wire. 
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The  .42caliber  bullets  are  patched  with  thin  strong  pafpcr,  and  lu- 
bricated with  a  substance  composed  principally  of  stearine,  which  is 
contained  in  a  paper  cup,  forming  a  wad,  lying  between  the  powder  and 
bullet.  Specimens  of  cartridges  were  kindly  given  to  us.  The  quality 
of  the  manufacture  of  all  cartridges  is  tested  by  frequent  firings. 

The  arsenal  where  bronze  guns  are  cast,  turned,  and  bored,  and 
wrought  field-carriages  of  every  description  made,  was  next  visited. 

The  main  building,  which  includes  the  boring  and  turning  mills,  is 
built  in  a  very  substantial  manner,  the  walls  and  roof  being  thick  and 
made  of  brick.  The  central  room  has  a  very  high  ceiling,  and  runs  the 
length  of  the  building;  the  other  rooms  are  parallel  and  on  each  side  of 
it,  as  shown  in  the  drawing,  (Fig.  6,)  which  represents  a  section  of  the 
building.  In  each  side  room  there  is  an  over-head  railway,  which  sup- 
ports a  heavy  hoisting-machine,  capable  of  lifting  and  carrying  cannon 
or  other  work  to  any  of  the  machines  for  boring,  turning,  x>laning,  &c., 
within  the  room. 

The  body  of  the  new  pattern  field-gun  carriage  is  made  of  plate-iron, 
with  two  flasks  or  cheeks,  on  the  Gribeauval  plan.  (Fig.  7.)  A  plate  of 
iron  is  cut  to  the  ^desired  shape  of  the  cheek,  leaving  notches  for  the 
trunnion-beds  and  axle-tree.  To  the  edge  of  this  plate  is  riveted  angle- 
iron  to  give  it  stifl'ness.  Special  plates  of  iron  of  considerable  thick- 
ness are  riveted  around  the  trunnion-beds  and  axle-body.  The  cheeks 
are  joined  together  by  plate-iron  and  rivetn 

The  hand-spikes  aie  of  weed,  and  two  i  number.  They  are  hinged 
to  the  trail,  and  when  not  in  use  are  thrown  forward  and  rest  between 
the  cheeks. 

The  wheels  and  limber-body  are  of  wood.  The  pintle  is  placed  some 
distance  in  rear  of  the  ammunition-chest,  thereby  counterpoising  the 
pole  and  permitting  the  carriage  to  be  turned  in  a  short  space.  The 
pole  is,  in  consequence  of  being  supported,  heavier  and  stronger  than 
those  in  the  United  States  service. 

Specimens  of  iron  nave-boxes  were  observed.  Carts  drawn  by  three 
horses  abreast  are  used  for  carrying  the  ammunition,  and  to  take  the 
place  of  the  ordinary  caisson.  The  shaft-horse  is  ridden  by  the  drirer, 
and  the  other  two  horses  pull  at  his  right  side ;  arrangement  is  made 
for  pulling  on  the  left  side  in  case  it  may  be  necessary  to  increase  the 
number  of  draught-horses. 

The  Bussian  field-carriage  was  formerly  constructed  to  allow  the  gon 
to  be  traversed  through  a  small  arc  without  moving  the  trail.  This  ar- 
rangement has  been  dispepsed  with  and  the  cheeks  made  solid.  The 
trunnion-beds  are  placed  sufiQciently  above  the  axle-tree  to  allow  the 
piece  to  be  elevated  22^.  To  avoid  a  very  long  elevating-screw  for  this 
purpose  the  screw  is  made  compound,  or  with  one  screw  working  within 
the  other.    (See  accompanying  sketch.  Fig.  8.) 

The  four  establishments  visited  this  day  are  under  the  separate  control 
of  oflQcers  of  artillery  designated  as  superintendents.  The  superintend- 
ent of  the  arsenal  is  a  general  in  rank ;  the  others  are  captains,  with  ft 
salary  of  3,000  roubles  each,  which  is  greater  than  their  regular  salary* 
Each  room  or  workshop  is  under  the  special  supervision  of  a  second 
captain  or  lieutenant,  whose  duty  it  is  to  be  present  during  working- 
hours  and  supervise  the  workmen  and  inspect  the  work  when  finished. 

No  women  are  employed  in  any  of  the  ordnance  workshops  of  the  Bos- 
sian  government,  but  are  employed  more  or  less  in  private  shops. 

White  oak  and  pine  are  the  principal  timbers  used  in  the  construction 
of  artillery-carriages,  the  former  for  wheels  and  other  parts  requiring 
strength,  the  latter  for  the  sides  of  am  munition- wagons,  &c. 
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About  1,000,000  of  old  muzzle-loading  muskets  of  .60  caliber  have 
been  altered  t^  breecb-loaders  on  the  system  of  Krnka,  and  the  main 
body  of  the  army  is  armed  with  them.  In  this  system  the  breech  is 
closed  with  a  block  or  gate  pivoted  to  the  left  side  of  the  breech,  and  in 
opening  swings  to  the  left  after  the  manner  of  the  Snyder  breechblock. 
This  breech-block  is  locked  in  place  by  the  hammer,  which  rests  on  the 
head  of  the  firing-pin.  The  receiver  or  frame  in  which  the  breech-block 
works  is  made  of  bronze  and  screwed  on  to  the  barrel.  The  extractor 
is  placed  on  the  left  side  of  the  breech,  and  is  operated  by  the  breech- 
block as  it  is  thrown  open.    (See  notes  on  small  arms,  appended.) 

The  Russian  sharpshooters  are  armed  with  the  .42caliber  Berdan  rifles, 
two  patterns  of  which  are  in  the  Russian  service,  one  with  a  swinging 
breech-block,  made  by  the  Colts'  Patent  FireArm-s  Co.,  Hartford,  Conn., 
and  the  other  a  bolt-gun  made  in  Birmingham,  England.  It  is  under- 
stood that  the  latter  form  of  gun  has  been  adopted  for  the  entire  army. 

Visited  the  artillery-firing  ground  near  the  city  of  St.  Petersburg, 
August  1,  1873,  at  Wolkowa.  The  ground  is  in  the  immediate  suburbs 
of  the  city;  it  is  low  and  level,  and  appears  to  extend  many  miles. 
The  buildings  occupied  by  the  artillery  soldiers  on  duty  as  laborers, 
&c.,  conducting  firings,  mounting  guns,  &c.,  are  of  wood,  and  of  tempo- 
rary construction. 

An  8-iuch  rifle-gun,  reamed  up  to  a  Oinch  bore,  was  being  tested  in 
the  navy  department  of  the  ground,  and  we  were  kindly  invited  to 
witness  the  firings. 

The  targetwas  4,300  feet  distant,  14  feet  high  and  40  feet  long,  and  made 
of  boards.    It  had  been  somewhat  reduced  in  size  by  the  shots  striking  it. 

The  two  shots  which  we  observed  through  a  telescope  in  the  observa- 
tory tower,  appeared  to  strike  within  2  feet  of  each  other,  about  6  feet 
below  ^nd  2  feet  to  the  left  of  the  bull's  e^^e.  Subsequent  shots  which 
we  did  not  witness  through  the  glass,  or  from  the  tower,  appeared  to  pass 
over,  and  some  of  them  below  the  target.  The  sound  of  the  projectiles 
moving  through  the  air  was  smooth.  The  weight  of  the  projectile  was 
270  pounds,  and  the  powder  23  pounds,  (Rodman  prismatic.)  There 
were  several  miss-fires — the  primers  had  been  condemned  as  defective. 

A  large  number  of  men — some  thirty  or  forty — were  employed  in  dis- 
mounting and  mounting  an  ordinary  siege  gun. 

Examined  some  11-inch  projectiles  which  had  been  fired,  and  found 
the  marks  of  the  grooves  on  them  well  defined. 

A  building,  some  100  yards  distant  from  the  batteries,  was  used  as 
an  office  by  the  "committee  on  experiments."  It  is  here  that  velocities 
are  taken,  principally  by  the  Boulanger  chronograph.  There  were  other 
machines  lor  obtaining  velocities,  as  ]N^avez-Leurs,  and  Desbrettes,  but 
Boulanger's  appears  to  be  exclusively  used  at  present. 

Specimens  of  copper  for  taking  pressures  with  a  Rodman  pressure- 
gauge  were  also  observed. 

We  next  examined  a  new  Ginch  breech-loading  rifle-mortar  mounted 
on  its  carriage  ready  for  firing.  (Fig.  12.)  The  cheeks  are  formed  of 
single  pieces  of  boiler-plate  1  inch  thick.  To  the  lower  edge  of  the 
plate  is  attached  a  shoe  formed  of  a  flat  bar  and  two  pieces  of  angle- 
iron,  thus: 


?y?/y.^ 
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At  each  end,  or  near  each  end,  is  a  piece  of  angle  iron  riveted  to  tbe  sboe 
to  guide  the  carriage  on  the  chassis,  thus: 


^ik, 


I 

Tbe  piece  is  elevated  and  depressed  by  a  circular  rack  worked  by  a 
pinion.  Tbe  rack  is  attached  to  tbe  lower  side  of  the  piece  and  in  front 
of  the  trunnions,  and  tbe  pinion  is  attached  to  a  shaft  which  extends 
horizontally  through  tbe  cheeks  and  at  right  angles  to  them.  This 
shaft  is  turned  by  a  crank  at  each  end,  and  on  the  left  end  there  is  in 
addition  aelampnut  to  bold  the  piece  at  any  desired  elevation.  By  this 
apparatus  the  piece  is  quickly  brought  from  tbe  firing  to  the  loading  posi- 
tion, and  vice  versa.  The  cheeks  are  held  together  by  assembling  bolts; 
to  keep  them  at  tbe  proper  distance  from  each  other,  the  bolts  pass 
through  pipes  cut  to  a  length  equal  to  this  distance. 

The  chassis  lies  directly  on  the  platform,  composed  of  planks,  and 
consists  of  two  sticks  of  timber  with  traverse-wheels  at  the  rear  end. 
The  front  end  is  fastened  to  a  pintle  inserted  into  the  platform.  On 
the  front  edge  of  each  cheek  is  a  strap  of  iiat  iron  bent  to  form  a  sqaare 
hole  for  an  axle-tree.  To  this  axle-tree  is  attached  a  pair  of  traveling 
wheels  for  moving  the  mortar  from  point  to  point.  The  rear  end  of  the 
carriage  is  supported  by  a  siege-limber.  The  axis  of  the  trunnions  is 
about  3  feet  9  inches  above  the  platform,  and  the  extreme  length  of  the 
carriage  is  about  8  feet  when  it  rests  on  the  platform. 

The  charge  of  the  6-inch  mortar  is  7  pounds,  the  weight  of  tbe  pro- 
jectile 90  pounds.  Prism-powder  is  used  for  S-inch  guns  and  upward: 
grain-powder  is  used  for  all  calibers  below  8-inch.  It  is  contemplated 
to  make  a  breech-loading  riiie-mortar  with  a  bore  as  large  as  11  inches 
diameter. 

There  were  a  large  number  of  24pounder  cast-iron  breech-loaders  on 
the  ground.  We  were  informed  that  it  was  intended  to  baud  these  gans 
with  steel  rings. 

A  bronze  9-pounder  was  pointed  out  that  bad  been  fired  2,000  times 
with  service-charges,  and  many  additional  times  with  higher  charges. 
An  examination  of  the  bore  showed  but  little  wear  or  injury,  although 
several  shrapnel  had  burst  in  it.  This  exemption  from  injury  must  be 
mainly  attributed  to  the  snug  fit  of  tbe  lead-coated  projectiles  used  in 
tbe  gun. 

A  short  24-pounder  breech-loading  cast-iron  gun  was  being  fired  for 
endurance.    It  was  loaded  and  fired  with  great  ease  and  rapidity. 

In  loading  the  9  inch  navy-gun  tbe  chamber  was  cleaned  with  a  sponge 
made  of  bristles  dipped  in  glue  and  inserted  in  holes  about  J  inch 
diameter  bored  into  a  cylinder  of  wood. 

For  field-service  each  projectile  is  packed  in  a  separate  compartment 
in  the  ammunition-cart,  resting  on  a  bed  of  tow.  Before  putting  the 
projectile  into  the  compartment,  a  cap  of  papier-mach^  is  put  on  the 
point  to  cover  the  fuse ;  the  bottom  of  the  projectile  rests  on  a  circular 
disk  of  lime  solidified  in  a  cotton-cloth  cup,  and  all  are  bound  together 
with  spun  yarn,  (Fig.  13.)  Some  ammunition-carts  thus  packed  were 
shown,  which  had  traveled  safely  for  long  distances. 

The  construction  of  the  Eussian  siege-carriage  is  similar  to  the  field- 
carriage  before  described,  with  the  exception  that  the  former  ba«  the 
nsual  traveling  trunnion-beds.    (Fig.  14.)    One  peculiarity  of  both  siege 
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and  field  carriages  is  the  great  height  of  the  tranuions  above  the  axle- 
tree  to  get  high  angles  of  fire. 

The  field  axle-tree  is  very  light,  but  is  stiflfened  by  a  piece  of  T-iron 
placed  in  front,  thus: 


Ct'088-t»e€tion. 


No  solid  rifle-projectiles  are  employed  in  the  Russian  service.  A 
broken  shell  with  a  chilled  point  was  examined,  and  although  made  of 
cast-iron,  its  fracture  had  the  appearance  of  steel. 

August  2,  1873.    Visited  the  artillery  laboratory  near  St.  Petersburg. 

The  buildings  are  nearly  all  of  brick,  and  one  story  high.  The  walls 
are  very  thick  and  support  the  groined  masonry  arches  of  the  roof. 

The  several  buildings  in  which  cartridges  are  loaded,  fuses,  &c., 
driven,  and  fire-works  dried,  are  isolated  from  each  other,  and  each 
building  is  nearly  surrounded  with  a  broad  trench  filled  with  water. 
(Fig.  15.) 

The  building  in  the  left  of  the  sketch  is  used  as  a  dry  house  for  stars 
and  other  compositions;  these  are  placed  in  recesses  or  pigeon-holes 
formed  of  glazed  or  porcelain  tiles,  and  the  heat  which  passes  around 
the  tiles  comes  from  a  stove  in  an  adjoining  room. 

In  the  building  on  the  right,  cartridge-bags  of  raw  silk  were  being 
filled  with  prism-powder  for  heavy  guns.     (Fig.  16J.) 

Some  4  and  9  pounder  shells  of  new  construction  (Fig.  IG)  were  also 
being  filled  with  bursting  charges.  Their  peculiarity  consists  in  making 
the  sides  or  walls  of  the  shells  thin  at  the  base  of  the  point,  (or  at  a  a,) 
so  that  the  point  shall  be  thrown  forward  in  the  explosion  with  nearly 
the  weight  and  force  of  a  round  shot.  This  fragment  from  the  4-pounder 
rifle  weighs  about  6  pounds,  and  that  from  the  9-pounder  weighs  about 
12  pounds. 

Percussion  fuses  for  experimental  use  are  made  of  pewter,  for  cheap- 
ness ;  service  fuses  are  made  of  brass.  Fig.  17  shows  the  construction 
of  pewter  percussion  fuses,  which  were  being  made  at  the  time  of  our 
visit. 

The  safety-pin  h  is  to  prevent  the  plunger  from  striking  accidentally 
against  the  percussion-powder,  and  for  this  purpose  the  pin  is  held  in 
place  by  a  wire,  which  wire  is  ruptured  by  a  weight  attached  to  it, 
when  the  gun  is  fired.  The  centrifugal  force  generated  by  the  rifle  mo- 
tion throws  the  pin  out,  leaving  the  percussion-powder  exposed  to  the 
action  of  the  plunger.  The  plunger  is  filled  with  grain-powder,  and  the 
bottom  of  the  plug  is  closed  by  a  disk  of  metal  held  in  place  by  crowd- 
ing the  metal  of  the  body  upon  it. 

The  precise  nature  of  the  percussion-powder  was  not  ascertained. 

The  time  fuses  which  were  shown  to  us  were  similar  to  those  used  in 
the  PrDssian  service. 

A  large  lot  of  ornamental  fire- works  was  being  prepared  for  the 
"  name  day''  of  the  Empress.  The  designs  were  shown  in  colored  chalk 
drawings  on  black  paper. 

The  buildings  of  the  laboratory  are  arranged  in  a  rectangle,  and  are 
about  100  feet  apart.  The  dangerous  operations  are  carried  on  in  more 
distant  buildings. 

The  greatest  precautions  seem  to  be  taken  against  accidents,  and  it 
is  said  that  they  are  of  seldom  occurrence. 
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EDckets  ard  drivea  sep  vr^telj  in  sni^ll  roDnas  made  for  the  special 
purpose.  1^ 

SpoDtaneoas  combustion  from  colored  fires,  it  is  said,  does  not  occur,  y 
owing  probably  to  tbe  great  care  taken  in  drying  them.  ^ 

The  museum  has  a  very  complete  and  neatly  arranged  set  of  patterns  i^ 
of  all  the  ornamental  fire  works  which  have  been  made  here,  as  well  as  j^^ 
all  the  tools  and  instruments  used  in  the  various  operations  of  the  lab-  "^ 
oratory.  *P 

The  French  densimetre  li  mercure  is  employed  to  obtain  the  specific 
gravity  of  gunpowder. 

From  the  artillery  laboratory  the  board  proceeded  to  the  powder-mills 
at  Ochta,  some  eight  miles  from  St.  Petersburg.  This  establishment  is 
quite  extensive,  covering  upward  of  a  square  mile  of  ground.  A  small 
stream  of  water  runs  through  the  grounds  and  furnishes  a  portion  of 
the  power  for  the  machinery;  the  balance  is  supplied  by  steam-engines. 
Much  attention  has  been  paid  to  beautifying  the  grounds,  by  forming 
small  lakes,  laying  out  w^alks  and  roads,  and  cultivating  trees  and 
shrubbery.  It  has  also  a  very  neat  church,  and  a  shrine  with  burning 
caudles;  the  latter  is  a  common  appendage  to  nearly  all  the  workshoiw 
visited.  There  are  numerous  soldiers  stationed  here  to  guard  the  mills, 
and  a  number  of  commissioned  officers  to  supervise  the  various  depart- 
ments of  manufacture.  The  workmen  are  hired  by  the  day  and  their 
number  is  about  800. 

On  account  of  the  severe  cold  these  mills  are  only  run  seven  months 
of  the  year,  or  from  April  1  to  November  1.  The  mills  in  the  south  of 
Russia  are  kept  in  operation  the  year  round.  The  amount  of  powder 
made  during  the  seven  months  in  the  mills  of  Ochta  is  3,200,000  pounds. 
By  the  introduction  of  steam  in  place  of  the  horse  power  now  used  to 
grind  charcoal,  it  is  expected  that  this  amount  will  be  increased  to 
3,600,000  pounds. 

Great  care  is  taken  to  prevent  accidents,  by  the  strict  observance  of 
excellent  rules.  Only  one  serious  accident  had  occurred,  and  that  was 
some  ten  years  ago. 

When  powder  is  transported  a  distance  in  wagons,  the  train  is  pre- 
ceded, followed,  and  flanked  by  an  escort  of  troops.  A  train  of  this 
description  was  met  coming  into  the  cit!y  from  the  mills.  No  one  is 
allowed  to  smoke  in  the  road  as  the  train  passes. 

The  formula  used  for  mixing  the  gunpowder  used  in  the  Russian  ser- 
vice is  75  niter  +  10  sulphur  +  15  charcoal. 

The  charcoal  is  made  from  birch-wood  split  into  sticks  some  2  or 
3  inches  in  thickness,  the  original  sticks  being  round  and  some  4  or 
5  inches  diameter.  It  is  distilled  in  iron  retorts,  after  the  Prussian  or 
Spandau  plan.  The  heat  of  distillation  is  said  to  be  high,  and  the  wood 
is  exposed  to  it  some  eight  hours,  forming  what  is  know*n  as  black  char- 
coal. The  first  operation  is  to  crush  the  charcoal  under  iron  wheels  roll- 
ing in  a  circular  trough  by  horse  or  steam  power.  The  charcoal  thus 
pulverized  is  then  mixed  with  its  proper  proportion  of  sulphur,  and 
rolled  in  barrels  with  brass  balls  until  the  whole  mass  is  reduced  to 
dust  and  thoroughly  mixed.  After  this  operation  the  mixture  is  taken 
to  the  mixing-house  proper,  and  there  again  mixed  by  hand  with  the 
proportion  of  niter  given  in  the  foregoing  formula.  To  this  end  60 
pounds  of  niter  is  weighed  out  into  a  copper  pail  and  put  into  a  wooden 
trough  covered  with  cloth  ;  after  this  20  pounds  of  the  sulphur-charcoal 
composition  is  added  to  it.  Through  a  pipe  in  the  top  of  the  cloth  cover 
7  pounds  of  water  is  poured  in,  and  the  whole  is  mixed  or  kneaded  by 
hand,  the  workmen  putting  both  arms  for  the  purpose  through  two  holes 
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^n  tbe  cover.  Tbe  mixture  thus  prepared  is  then  taken  to  the  rolling  or 
^'beel  mills,  to  be  incorporated.  Altogether  there  are  thirty-two  rolling- 
Tnills  in  this  establishment,  each  mill  containing  a  single  set  of  two 
"^'heels.  The  wheels  are  generally  made  of  bronze,  and  weigh  300  ponds 
or  12,000  pounds  each,  and  run  in  a  cast-iron  trough  of  circular  shape 
in  plan.  These  wheels  are  not  solid,  as  in  our  mills,  but  are  cast  with 
Bpokes.    A  charge  of  120  pounds  of  composition  is  run  four  hours. 

Attention  was  called  to  one  set  of  cast-iroji  wheels  which  had  been 
running  for  some  time,  and,  as  no  more  accidents  had  occurred  with 
them  than  with  bronze  wheels,  it  was  understood  that  all  wheels  here- 
after would  be  made  of  cast  iron,  as  elsewhere.  To  cover  a  greater 
amount  of  composition,  one  wheel  or  roller  is  placed  at  a  greater  dis- 
tance from  the  center  of  motion  than  the  other. 

The  buildings,  or  mills,  are  built  of  brick  on  three  sides;  the  front 
and  top  are  of  light  wood  construction,  and  in  case  of  accidental  explo- 
sion are  blown  off,  leaving  the  brick  sides  standing. 

The  water-wheel  is  of  peculiar  construction,  and  was  invented  by  an 
oflBcer  of  the  Russian  army  for  this  special  pnq^ose — the  propulsion  of 
powder  mill  wheels.  It  is  composed  of  two  circular  rims,  (Fig.  18,)  be- 
tween which  are  fixed  curved  buckets,  which  receive  the  water  from  an 
iron  pipe  opening  at  the  inner  rim.  The  water  escapes  at  the  outer  rim. 
The  water-wheel  is  attached  by  means  of  spokes  directly  to  a  strong 
iron  shaft  which  communicates  motion  by  bevel  gear  to  the  vertical 
shafts,  around  which  the  rollers  travel  to  incorporate  the  powder.  One 
water-wheel  and  shaft  moves  two  sets  of  rollers,  as  will  be  seen  by  ref- 
erence to  the  figure.  A  valve  near  the  mouth  of  the  outlet  pipe  regu- 
lates the  supply  of  water  and  consequently  the  speed  of  the  wheel. 
This  valve  is  worked  from  the  mills  by  a  shaft  with  suitable  gearing. 

The  incorporated  mixture  is  compressed  into  cake  in  two  wayd,  viz: 
1st,  by  hydrostatic  pressure;  2d,  by  passing  the  mixture  between  two 
heavy  iron  rolls,  and  for  this  purpose  it  is  spread  to  a  nniform  thickness 
on  an  endless  band  of  cloth.  This  is  known  as  the  Prussian  method. 
The  compressed  composition,  or  cake,  is  broken  up  into  grains  by  plac- 
ing it  in  sieves  which  contain  a  certain  number  of  bronze  balls.  Several 
of  these  sieves  are  attached  to  a  horizontal  frame,  which  is  supported 
on  wooden  arms,  (Fig.  19.)  The  vibration  of  these  arms  communicates  a 
back  and  forward  motion  to  the  sieves  and  balls,  crushing  the  cake  into 
small  pieces  or  grains,  which  fall  through  the  bottom  of  the  sieves  into 
drawers  beneath.  The  grains  are  afterward  dusted,  glazed,  and  assorted. 
Dusting  is  an  operation  done  in  revolving  barrels  of  large  size.  The 
operation  of  glazing  is  performed  in  cloth  tubes  arranged  in  rows  and 
-worked  up  and  down  by  rods  attached  to  a  working-beam,  set  in  motion 
by  a  crank,  (Fig.  20.)  The  mouths  of  the  tubes  are  attached  to  the  sides 
of  the  case,  and  the  powder  is  put  in  and  taken  out  through  the  openings, 
which  are  kept  closed^during  the  working  of  the  machine.  By  the  mo- 
tion of  the  tubes  the  grains  of  powder  are  glazed  by  rolling  over  each 
other,  and  the  fine  particles  are  sifted  through  the  interstices  of  the 
cloth. 

Prism-powder  is  made  at  this  establishment  in  presses  of  peculiar  con- 
struction. The  form  of  the  prisms  is  given  in  Fig.  IGJ.  (See  notes  on 
the  **Artillery  Laboratory.")  The  principal  parts  of  the  press  are :  1st, 
a  hopper,/,  (Fig.  21,)  to  contain  the  grain-powder  from  which  the  prisms 
are  made  ;  2d,  a  slide  for  transferring  a  charge  of  this  grain-powder  to 
the  die,  which  it  does  by  receiving  the  charge  in  the  hole  of  the  slide  e 
and  depositing  it  in  the  die  when  the  hole  is  directly  over  the  die;  3d, 
the  piece  of  metal  in  which  the  die  is  formed  is  made  of  brou7.e^%.\i^\\i^ 
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cavity  of  the  die  is  just  sufficient  to  bold  the  charge  of  powder  in  the 
loose  state;  4th,  the  punch,  which  compresses  the  powder,  giving  it  the 
requisite  density.  Inside  of  the  punch  h  are  placed  seven  wires,  c  e, 
to  form  the  seven  holes  of  the  prism.  These  wires  are  made  of  steel  and 
arranged  to  move  independently  of  the  punch.  After  the  punch  has 
completed  the  pressure  it  rises,  and  with  it  the  punch  h,  carrying  on 
its  point  the  prism,  which,  as  soon  as  it  is  clear  of  the  die,  is  pushed  on 
to  the  inclined  plane  A,  by  which  it  descends  to  the  receptacle.  The 
punches  as  well  as  the  die  are  understood  to  be  made  of  bronze.  The 
relative  motions  of  the  several  parts  to  accomplish  the  object  of  the  pre^s 
are  regulated  by  suitable  cranks  and  cams.  The  powder  employed  in 
this  process  is  taken  directly  from  the  graining-mills.     ' 

There  are  ten  presses  in  each  building,  and  each  press  is  attended  by 
one  man.  Each  press  has  six  sets  of  punches,  and  makes  three  revolu- 
tions per  minute,  turning  out  18  prisms  per  minute. 

The  cost  of  prism-powder  made  at  these  mills  is  13  roubles  jyev  poud 
of  40  pounds,  or  about  22  cents  per  pound. 

The  only  operation  to  be  performed  after  the  prisms  come  from  the 
press  is  that  of  drying.  This  is  done  in  two  ways :  first,  in  an  artificial 
dry-house,  heated  with  steam  and  hot  air;  second,  in  a  building  with 
open  windows. 

Fig.  22  shows  the  arrangement  in  plan  of  a  dry-house  of  the  first  kind. 
The  buildings  and  galleries  are  made  of  brick. 

The  central  building  h  contains  two  boilers  and  two  steam-blowing 
engines.  The  boilers  supply  heat  for  the  air  which  is  forced  through 
the  galleries  c  c  into  the  two  buildings  a  a  in  which  the  prisms  are 
spreml  out  on  shelves.  Heat  is^communicated  to  the  air  from  coils  of 
steam-pipe  placed  in  the  entrances  of  the  galleries.  The  time  required 
to  preperly  dry  a  lot  of  prisms  in  this  way  is  one  month.  The  buildings 
for  drying  in  the  natural  way  are  made  of  wood,  and  the  time  required 
in  drying  is  five  weeks. 

The  materials  in  the  various  stages  of  manufacture  are  transported 
from  one  building  to  another  on  wooden  railways,  on  wooden  wheel- 
barrows bound  with  bronze,  and  in  barrels  covered  with  cloth  and  sus- 
pended from  a  pole  borne  on  the  shoulders  of  two  men.  Thick  cloths 
are  spread  on  the  floors  in  all  buildings  where  the  operations  performed 
are  dangerous,  and  the  workmen  are  either  barefooted  or  wear  felt  shoes, 
in  which  the  soles  and  sides  are  about  half  an  inch  thick. 

Some  fifteen  mills  in  one  row  are  propelled  by  a  single  turbine-wheel. 
The  power  is  communicated  by  a  wire-rope  three-fourths  of  an  inch  in 
diameter.  The  mills  are  about  130  yards  apart,  and  the  whole  distance 
to  which  the  power  of  the  wheel  is  transmitted  is  upwards  of  one  mile. 
The  same  rope  is  found  to  last  about  two  and  a  half  years,  but  as  the 
mills  are  only  run  seven  months  in  the  year  the  actual  wear  of  a  rope  is 
only  about  eighteen  months. 

In  one  mill  the  French  mode  of  graining  was  observed  in  operation. 
This  consists  in  rotating  horizontally  a  quantity  of  the  cake  in  a  circular 
sieve  along  with  a  disk  or  lense  of  hard  wood  some  6  inches  in  diameter 
and  from  1  to  2  inches  thick  in  the  center. 

The  Russian  government  foundry  (or  '^Aboukoflfsky  steel-works") 
for  the  manufacture  of  heavy  steel  guns  is  at  Alexandrovsky,  on  the  left 
bank  of  the  Neva,  and  about  10  miles  from,  and  above  the  center  of  the 
city  of  St.  Petersburg.  It  belongs  to  the  department  of  marine,  and  is 
commanded  by  a  captain  of  the  navy,  who  very  kindly  conducted  us  in 
person  through  the  different  shops  and  explained  the  operations  carried 
on  in  them.  * 
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The  establishmeDt  is  complete  in  all  its  appoiatments  fop  making  can- 
non of  the  largest  caliber.  The  material  and  mode  of  construction  are 
similar  to  Krupp's,  or,  in  other  words,  the  material  is  cast  steel  of  "low'' 
quality,  and  the  body  of  the  piece  is  strengthened  by  layers  of  steel  rings 
shrunk  on  the  re-enforce.  The  material  from  which  the  steel  is  made  is 
charcoal-iron  brought  from  the  Ural  Mountains. 

The  fuel  used  for  converting  the  iron  into  steel  is  English  coal  made 
into  coke;  but  preparations  are  nearly  completed,  by  the  introduction  of 
"Siemens  generators,"  to  use  for  this  purpose  peat  and  wood,  which  are 
cheap  and  abundant  in  Eussia. 

The  crucibles  in  which  the  steel  is  made  are  formed  of  materials  found 
in  the  country.  They  are  capable  of  containing  70  pounds  of  iron  each, 
and  are  arranged  in  groups  of  four  in  furnaces  built  under  the  ground- 
floor  of  the  building.  Fires  are  made  around  the  crucibles  from  galleries 
underneath  the  floor.  After  the  contents  of  the  crucibles  have  been 
exposed  to  the  heat  sufficiently  long  to  convert  them  into  steel,  they  are 
poured  into  troughs  lined  with  clay.  These  troughs  lead  to  a  reservoir, 
and  from  this  reservoir  another  trough  conducts  the  melted  steel*  to  a 
cast-iron  mold  situated  in  a  pit.  When  the  heated  mass  or  ingot,  as 
it  is  called,  has  contracted  sufficiently  by  cooling,  it  is  withdrawn  from 
the  mold  and  transferred  to  another  building  to  be  hammered  to  give 
it  density  and  shape  for  turning  and  finishing. 

The  largest  steam-hammer  at  this  establishment  weighs  50  tons,  and 
acts  by  falling  through  a  height  of  12  feet.  The  weight  of  the  cast-iron 
anvil-block  is  500  tons,  (made  in  two  pieces  of  120  and  380  tons,  respect- 
ively.) The  depth  of  the  foundation  is  70  feet,  composed  of  50  feet  of 
concrete  at  the  bottom  and  20  feet  at  the  top  of  timber  to  absorb  the 
shocks  of  the  hammer  on  the  anvil.  A  "Siemens  furnace"  for  heating 
the  ingot  stands  near  the  hammer.  That  the  ingot  may  be  puc  in  aud 
taken  out  readily,  the  bottom  of  the  furnace  upon  which  the  ingot  lies 
(and  which  is  made  of  fire-brick)  runs  in  and  out  on  a  railway.  The 
heated  ingot  is  lifted  to  the  hammer  by  a  powerful  crane,  and  is  manip- 
ulated by  a  porte-bar  in  the  usual  way.  The  ''generators"  are  placed 
at  considerable  distances  from  all  the  "  Siemens  furnaces,^'  leaving  a 
greater  space  for  working  at  the  hammer. 

The  steel  made  at  this  foundery  for  cannon  is  tempered  in  oil,  after  the 
Woolwich  arsenal  process. 

The  largest  riflegun  made  here  as  yet  is  one  of  12inch  caliber  for 
experimental  purposes.  Breech-loading  guns  of  9  and  11  inch  caliber, 
closely  resembling  Krupp's,  are  the  regular  products  of  the  establish- 
ment. The  total  length  of  the  11-inch  gun  is  20  feet.  In  general  terms, 
the  twist  of  the  rifling  of  JIussian  guns  of  all  calibers  is  one  turn  in  four 
times  the  length  of  the  bore  proper.  The  transverse  hole  for  the  breech- 
piece  is  first  bored  out  round  and  then  slotted  to  the  desired  cylinder- 
prismatic  shape.  The  cutting-tool  is  attached  to  a  rod  supported  hori- 
zontally on  a  carriage,  which  is  moved  by  a  rack  and  pinion,  as  shown 
in  Fig.  23. 

The  heavy  guns  are  moved  from  point  to  point  in  the  finishing-room 
and  taken  out  and  put  into  the  lathes,  &c.,  by  means  of  an  overhead- 
crane  capable  of  lifting  GO  tons.  This  crane  is  composed  of  a  movable 
railway  made  of  two  boiler-plate  girders,  (Fig.  4,)  on  which  runs  a  lift- 
ing-machine, consisting  of  a  windlass,  a  stout  chain,  and  the  fall.  The 
windlass  is  turned  by  a  crank  connecting  with  suitable  gear.  The 
rails  on  which  the  girders  move  are  supported  by  two  rows  of  columns 
extending  lengthwise  of  the  building.  The  power  which  moves  the 
girders  is  communicated  from  the  main  shaft  by  a  wire  rope.    There  is 
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a  smaller  crane  for  light  guns  running  on  the  same  track  •and  beneath 
the  large  crane.  For  inspection,  the  guns  are  severally  taken  by  one  of 
these  cranes  to  the  inspecting  room,  into  which  the  overhead-railway 
extends,  and  deposited  on  four  friction-wheels,  which  being  geared  to- 
gether and  turned  by  a  crank,  as  shown  in  the  drawing,  (Fig.  25.)  the 
gun  can  be  easily  turned  over  so  as  to  bring  every  portion  of  its  surface 
to  the  inspector's  view. 

For  service  against  armor  plates,  the  projectiles  are  made  of  steel, 
cast  into  the  form  of  a  solid  ingot,  and  hammered.  The  powder-ca\ity 
is  formed  by  boring  and  turning  from  the  bottom  of  the  projectile. 
After  the  bursting  charge  is  inserted  the  orifice  of  the  cavity  is  care- 
fully closed  with  a  screw-plug.  The  heat  of  impact  against  the  plates 
being  sufficient  to  ignite  the  bursting  charge,  no  fuse  is  employed,  and 
the  projectile  is  known  as  a  "  blind  shell." 

The  operation  of  forming  the  cavity  in  a  solid  projectile  is  done  at 
this  establishment  in  a  machine,  or  lathe,  of  peculiar  construction.  Its 
general  arrangement  is  shown  in  the  accompanying  drawing,  (Fig.  26.) 

The  solid  projectile  is  first  bored  out  from  the  base  to  the  top  of  the 
cavity  in  the  ordinary  way.  It  is  then  put  in  a  chuck,  a,  and  a  cutter, 
rf,  inserted  in  the  hole  thus  formed.  The  cutter  is  firmly  fixed  to  the 
rest  e,  and  its  point  is  bent  at  right  angles  to  its  length.  As  the  cav- 
ity enlarges,  new  cutters  with  longer  points  are  employed  until  the 
desired  size  is  obtained.  A  former  of  peculiar  shape  guides  the  feed- 
motion  of  the  cutter  and  gives  form  to  the  cavity.  The  point  of  the 
projectile  rests  in  the  cavity  of  the  center-piece  c,  and  the  base  is  held 
firmly  by  the  jaws  hh. 

In  consequence  of  the  great  cost  of  steel  projectiles,  those  of  cast  iron 
are  used  for  ordinary  practice. 

The  surface  of  the  projectile  to  which  the  lead  covering  is  attached  is 
smooth ;  the  cannelures  formerly  in  use  to  secure  strength  in  the  attach- 
ment of  the  lead  being  now  omitted.  The  lead  coating  is  held  on  by 
tinning,  the  process  of  which  has  already  been  described. 

There  is  at  this  establishment  a  very  complete  Bessemer  converting- 
apparatus  for  making  steel  for  car-wheels,  and  we  witnessed  its  opera- 
tion. 

The  converting-vessels  are  two  in  number,  and  are  capable  of  holding 
a  charge  of  5  tons  each.  They  and  the  cranes  fqr  handling  the  receiving- 
vessels  are  worked  by  hydraulic  power.  This  power,  and  the  air  let  into 
the  converter,  is  regulated  by  hand-levers  under  the  control  of  the  super- 
intendent, who  views,  watch  in  hand,  the  operation  from  an  elevated 
stand  provided  for  the  purpose.  It  requires  about  15  minutes  after  the 
air  is  let  in  to  complete  the  combustion  of  the  carbon.  At  the  end  of 
this  time  700  pounds  of  melted  "  spiegilite"  is  introduced  into  the  con- 
verter to  complete  the  operation.  The  furnace  for  melting  the  cast  iron 
to  be  converted  and  that  for  the  "  spiegilite''  are  placed  in  an  adjoining 
room  and  above  the  level  of  the  converter.  Glass  windows  are  placed 
in  the  furnaces  to  enable  the  workmen  to  watch  the  melting  of  the  iron. 
The  heat  generated  by  the  combustion  of  the  carbon  in  the  melted  cast 
iron  is  very  intense,  and  the  flame  from  the  mouth  of  the  converter  es- 
capes with  great  force  up  a  chimney. 

The  11-inch  Eussian  gun  weighs  27  tons,  and  the  12  inch  40  tons. 

A  sling-cart  for  carrying  11-inch  guns  was  noticed,  (Fig.  27.) 

The  elevating-apparatus  is  composed  of  two  screw-hooks,  to  which 
the  trunnion-chains  are  attached.  These  hooks  are  raised  and  lowered 
by  geared  screw-nuts,  which  are  turned  by  a  crank  operating  through  a 
system  of  gears  and  worms.    The  Jixle-tree  is  made  of  a  golid  piece  of 
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wroa^ht  iron.  The  wheel-tire  is  made  of  a  single  flat  bar  beat  into  the 
circular  form.  The  felloe  is  formed  of  a  bar  of  Tiron  also  bent  into  a 
circalar  form  and  placed  within  the  tire  and  riveted  to  it.  The  spokes 
are  round  rods  inserted  diagonally  into  cast-iron  hubs  and  joined  to  the 
web  of  the  T  iron  or  felloe  by  bolts  or  rivets. 

Specimens  of  the  steel  from  each  gun  are  carefully  tested  for  strength 
by  one  of  Kirkaldy's  machines.  The  specimens  are  in  the  form  of  cyl- 
inders, about  one-half  inch  in  diameter  and  spme  8  or  10  inches  long. 

A  very  ingenious  instrument  is  used  for  measuring  the  diameter  of 
the  specimens,  the  peculiarity  of  which  is  an  arrangement  to  prevent 
the  measuriner  points  from  indeutating  the  specimens  and  giving  errone- 
ous measurements. 

Steel  barrels  for  small-arms  are  made  and  finished  at  this  establish- 
ment. 

PllUSSIA. 

The  establishments  at  Spaudan,  Prussia,  which  were  visited  on  the 
10th  of  August,  were  the  bronze  cannon  and  projectile  foundry,  the 
carriage  and  leather  worksliops,  the  powder  mills,  and  the  infantry  or 
small  arms  firing-grouiMl. 

Bronze  gun  and  projectile  foundry. 

The  buildings  and  machinery  of  the.  gun  and  projectile  foundry  arfe 
new  and  of  the  most  approved  kinds.  Field  and  siege  cannon  are  here 
nia<le  of  brouze  up  to  24  centimeter  or  9.5-inch  caliber. 

The  manner  of  preparing  the  molds  for  casting  bronze  guns  is,  first, 
to  make  a  model  of  the  gun  in  sand;  thin  layers  of  clay,  quite  wet,  arlB 
then  spread  over  the  surface  of  the  model,  at  the  same  time  cord  .or 
wire  is  wrapped  around  the  layers  of  moist  clay ;  after  drying,  the  sand 
is  removed,  leaving  a  mold  or  matrix  of  the  gun.  The  cord  or  wire  gives 
strength  to  the  body  of  clay  surrounding  the  mold  to  resist  the  pressure 
of  the  melted  metal.  Before  introducing  the  melted  metal,  a  round  bar 
of  iron,  having  a  diameter  a  little  less  than  that  of  the  bore  of  the  gUil, 
is  fixed  in  the  center  of  the  mold  as  a  nucleus  around  which  the  gua  iB 
cast.  This  iron  is  afterward  entirely  cut  away  in  forming  the  bore.  The 
density  and  toughness  of  the  bronze  are  found  to  be  increased  by  con- 
tact with  the  iron  core  in  the  mold,  and  probably  for  this  reason  it  is  so 
employed  in  this  case. 

A  large  number  of  ea)>tured  bronze  guns  were  lying  on  skid^  in  the 
yard  and  furnish  a  large  proportion  of  the  material  used  in  this  work. 

Rifiing  is  done  by  repeatedly  forcing  the  cutter-rod  into  the  bore  with 
a  screw.  Six  grooves  are  cut  at  the  same  time.  The  bore  and  grooves 
are  afterward  smoothed  out  with  a  close-fitting  cylinder,  with  projections 
for  the  grooves,  covered  with  oil  and  emery  flour.  The  cylinder  is  drawn 
through  from  one  end  to  the  other  of  the  bore  with  a  chain  worked  by 
a  windlass. 

The  system  of  breech-loading,  including  the  copper  gas-checks,  is  very 
similar  to  that  of  the  Russian  bronze  guns. 

The  machine  for  testing  the  strength  of  specimens  of  the  metals  used 
in  this  foundry  is  constructed  on  the  lever  principle.  It  is  worked  by 
hydraulic  power;  is  capable  of  exerting  a  force  of  300,000  pounds,  and 
is  arranged  to  exert  a  force  of  compression  as  well  as  one  of  extension. 

34  OBD 
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This  machine  was  raade  fn  Berlin  in  1856,  and  is  much  more  compact 
than  Eirkaldy's  machine,  which  was  noticed  at  the  Rassian  canDOu 
foundry. 

Officers  were  en^^ged  in  making  careful  inspections  of  a  large  number 
of  cannon  breech-blocks,  arranged  on  a  cast-iron  table,  having  it«  surface 
planed  smooth  for  accurate  measurements. 

The  slotting-machines,  employed  for  cutting  the  transverse-hole  in  the 
gun  for  the  breech-piece,  have  two  cutters  attached  to  the  rod  rest  in- 
stead of  one,  as  in  the  Russian  foundry. 

Projectiles,  at  this  foundry,  are  cast  in  sand-molds  contained  in  iron 
boxes  or  flasks ;  before  pouring  the  melted  metal  into  the  molds  they 
are  firmly  bound  with  iron  clamps. 

The  regular-service  projectiles  have  lead  coatings,  which  are  at  first 
cast  on  quite  thick,  but  afterward  turned  off  iu  a  lathe,  leaving  the 
usual  projecting  bands.  The  iron  surfaee  of  the  projectile  is  cast  smooth, 
and  then  dipped  in  a  solution  of  sal-ammoniac;  after  this,  it  is  immersed 
in  a  bath  of  melted  zinc,  and  at  the  same  time  revolved  on  its  long  axis 
by  means  of  an  iron  rod  inserted  in  the  fuse-hole.  During  this  revolu- 
tion, which  is  done  by  one  workman,  another  presses  a  mass  of  sal-am- 
moniac, fastened  to  the  end  of  an  iron  rod,  on  the  surface  of  the 
projectile.  After  a  sufficient  amount  of  zinc  is  made  in  this  way  to 
adhere  to  the  surface,  the  projectile  is  placed  in  au  iron  mold  and  the 
lead  coating  cast  on  it. 

In  the  projectile  department  some  shells  were  being  prepared  with 
copper  bands  iu  place  of  the  lead  coating,  in  the  manner  shown  in  Fig. 
28.  The  grooves  in  the  projectile,  in  which  the  bands  are  inserted,  are 
cut  under  in  the  dove-tail  form,  and  the  under  side  of  the  copper  is 
grooved  to  permit  it  to  be  easily  forced  into  and  take  a  firm  hold  of  the 
under-cut  portion  of  the  grooves.  The  officer  iu  charge  stated  that  the 
results  obtained  with  these  experimental  copper  bands  were  not  so  favor- 
able as  with  the  usual  form  of  lead  coating. 

Breech-loading  rifie-mortars  of  24-centimeter  bore  were  employed  with 
good  results  in  the  late  French  and  German  war. 

Experimental  shells  were  iu  process  of  trial  in  which  the  interior  sur- 
face was  deeply  furrowed  to  facilitate  the  breaking  up  of  the  metal  into 
numerous  fragments  of  somewhat  regular  shape. 

The  usual  overhead  cranes,  worked  by  wire  ropes,  are  employed  in  this 
establishment  for  handling  guns  and  other  heavy  work. 

The  carriage- factory  adjoins  the  bronze-cannon  foundry.  The  smiths' 
and  carpenters'  shops  are  but  one  story  high.  The  roof  is  of  the  saw- 
tooth pattern,  as  shown  in  Fig.  29.  This  arrangement  of  shop-room  is 
found  very  convenient  for  carrying  on  work  and  for  the  supervision  of 
the  workmen,  but  it  is  doubtful  if  it  can  be  applied  with  comfort  to  the 
workmen  in  a  climate  as  variable  as  ours.  Carriages  of  ever^-  descrip- 
tion and  for  all  branches  of  the  military  service,  quartermaster,  medical, 
&c.,  are  made  here.  The  principal  carriages,  however,  in  hand,  were  for 
the  15-centimeter  siege-gun,  some  of  which  were  made  partly  of  wood 
and  partly  of  iron,  and  others  entirely  of  iron. 

The  powder-mills  of  Spandau  are  about  one  mile  from  the  city,  and 
adjoining  the  new  manufactory  of  the  **  Mauser  rifle,^  lately  adopted  for 
the  Prussian  army. 

The  grounds  of  the  powder-mills  are  quite  extensive,  and  intersected 
with  numerous  canals  which  supply  power  to  the  mills  through  under- 
shot water-wheels.  A  large  portion  of  the  grounds  is  covered  with 
trees,  and  the  roads  from  one  mill  to  another  are  lined  with  them,  form- 
ing picturesque  avenues. 
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The  baildings  are  mostly  of  the  prevailing:  style  of  the  country,  viz, 
a  frame- work  of  wood  filled  iu  with  brick.  The  doors  are  sheltered  by 
porches.  Whenever  the  work  done  is  of  a  dangerous  character  the 
building  is  surrounded  on  three  sides  with  high  mounds  of  earth  to  con- 
fine the  effect  of  accidental  explosions. 

Owing  to  the  exercise  of  great  care  and  the  peculiar  mode  of  manu- 
facture pursued  here,  accidents  but  rarely  happen.  Within  the  last 
forty-one  yt?ars,  it  is  stated,  but  two  explosions  have  occurred,  and  odly 
in  the  latter  one  wait  there  loss  of  life.  The  explosiuu  herein  referred 
to  occurred  in  a  mining-mill  soon  after  the  introduction  of  brown  char- 
coal for  the  manufacture  of  a  special  powder  for  the  Mauser  rifle. 

Across  the  river  were  seen  the  tall  chimneys  of  the  private  military 
laboratory,  into  which  visitors  are  not  admitted. 

The  charcoal  employed  for  powder  at  Spandau  is  made  from  the  wood 
of  the  willow  and  a  species  of  alder.  The  sticks,  which  are  not  much 
over  an  inch  in  diameter,  are  stripped  of  their  bark  when  piled  up  for 
seasoning.  The  process  of  charring  is  that  by  distillation,  and  for  this 
purpose  the  sticks  are  placed  in  cylindrical  retorts  of  iron  about  2  feet 
in  diameter  and  about  4  feet  long,  after  which  the  retorts  are  put  into 
oven^',  the  mouths  of  which  are  tightly  closed  with  iron  covers. 

To  make  brown  charcoal,  the  retorts  are  heated  for  three  hours;  for 
black  charcoal,  four  hours.  The  inflammable  gases  which  pass  off  from 
the  wood  to  the  receptacle  for  the  tar  are  returned  in  a  pipe  to  the  fire 
and  burned  underneath  the  retorts,  as  they  escape  through  a  slit  iu  the 
pipe.  In  this  way  a  saving  is  made  in  the  coal  and  peat  employed  in 
the  process  of  distillation. 

Formerly*  black  charcoal  was  employed  in  Prussia  for  all  kinds  of  mil- 
itary powder;  now  it  is  confined  to  cannon-powder,  and  brow  i  coal  is 
used  in  the  manufacture  of  rifle-powder. 

The  charcoal  is  pulverized  iu  a  rolling  barrel  with  balls. 

To  pulverize  the  sulphur,  it  is  first  melted  and  poured  into  large  pots 
to  crystallize  it  and  render  it  friable ;  it  is  then  mixed  with  a  small  pro- 
portion of  niter,  and  rolled  in  barrels.  The  mixture  is  known  as  sulphur- 
saltpeter. 

All  the  ingredients  of  the  powder  are  then  mixed  in  the  proportions 
of  64  saltpeter,  20  sulphur-saltpeter,  and  16  charcoal,  and  rolled  in  bar- 
rels with  a  large  proportional  amount  of  bronze  balls  one-fourth  inch 
diameter.  It  was  iu  this  operation  that  the  accident  referred  to  occurred, 
caused,  as  supposed,  by  the  use  of  brown  charcoal. 

After  the  composition  has  been  throughly  mixed,  it  is  compressed  into 
cake  by  passing  it  between  two  rolls  on  an  endless  band  of  cloth.  The 
rolls  are  about  18  inches  in  diameter,  and  revolve  once  iu  12  minutes. 
The  cake  thus  formed  is  broken  into  grains  by  revolving  it  horizontally 
in  a  circular  box  with  a  disk  of  wood.  This  is  known  as  the  ^'French 
process"  of  graining  powder.  Aftec being  dried  on  shelves  exposed  to 
the  air,  the  grains  are  sent  back  to  the  mixing-mill  and  worked  over,  as 
previously  described.  The  grains  are  glazed  and  dusted  iu  revolving 
barrels,  and  after  this  dried  on  tables  under  which  are  placed  steam- 
pipes. 

The  barrels  for  packing  the  powder  resemble  those  of  .the  United 
States  service  in  the  size  and  materials  of  which  they  are  made. 

In  all  the  mills  the  floors  are  covered  with  thick  cloths,  and  the  work- 
men either  wear  no  shoes  at  all  or  shoes  made  of  very  thick  felt. 

About  1,800,000  pounds  of  powder  of  all  kinds  is  annually  made  at 
these  mills. 
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The  density  of  the  powder  is  1.6  The  grain  for  field-service  appears 
to  be  rather  larger  than  our  No.  5,  or  *<  caonon  "  powder.  The  tnaobinerj 
for  making  prism  powder  was  not  shown,  but  we  were  informed  that 
it  is  the  same  as  that  employed  in  the  mills  near  St.  Petersbarg. 

Firing-grounds. 

The  target-practice  grounds  for  infantry  and  cavalry  are.  aboat  one 
mile  from  the  town  of  Spandan,  and  in  a  pine  forest  of  young  growth. 
Avenues,  nearly  parallel  to  each  other  and  terminating  hi  a  high  Niffi, 
are  cut  through  this  forest  and  afibrd  tbe  required  ranges  np  to  1,690 
meters.  A  system  of  electric  telegraphs  communiCHtes  with  the  targets 
and  other  important  parts  of  the  establishment.  Along  one  cf  the  ave- 
nues is  a  row  of  high  poles  for  the  purpose  of  determining  trajectories 
by  the  aid  of  paper  screens. 

Traverses  of  earth  are  thrown  np  at  suitable  intervals  along  the  ranges 
for  the  protection  of  the  mwrkt^rs.  The  marker  generally  leaaves  the 
shelter  to  patch  the  target;  in  one  instance,  however,  a  railway  was 
noticed  for  withdrawing  the  target  behind  the  traverse  to  patch  iV. 

The  targets  arecompoi«ed  of  a  wooden  framecovi»fed  with  paper.  The 
smallest  size  noticed  was  4  teet  wide  aiid  6  feet  high.  Other  targets 
were  noticed  with  figures  of  soldiers  on  them,  both  mounted  and  dis- 
mfHinted.  The  firing  is  alP' offhand.'-  One  noncommissioned  officer 
and  two  men  are  detailed  from  each  regiment  for  a  service  of  8ix  montlis 
at  this  particular  school. 

On  the  12th  of  August  the  commission  visited  the  artillery-firing 
ground  at  Tege),  in  company  with  Colonel  Bliss,  secretary  ot  the  Amer- 
ican legation.  The  minister  of  marine  and  a  number  of'  officers  of  the 
army  and  navy  were  present  to  witness  certain  exi)eriment8  with  an 
iron-))]ated  target.  The  target  was  composed  of  two  i^in^h  iron  piates, 
(one  above  the  other^)  made  by  Oammel  &  Oo.,  England^  and  backed 
with  18  inchee  Of  oak.  {Fig«  32.)  The  guns  fired  agaiaat  this  target  were 
of  12, 15,  and  26  centimeters  caliber,  respectively.  The  projectiles  were 
of  steel  and  chilled  cast  iron,  the  latter  made  by  Mr.  Gruson,  of  Magde- 
burg,  who  wa6  present  at  th«  trial. 

Ttie  12-centimeter  chilled  ^hell  was  completely  broken  up  iti  the  tar- 
get. The  steel  shell  was  not  broken^  bat  "was  distorted.  Neither  peue> 
trated  through  the  ^AwAk  plato* 

The  15centi meter  shells  penetrated  into  the  wooden  baeking^  and 
some  fragments  from  the  one  which  contained  powder  (the  live  shell) 
were  thrown  to  the  near  of  the  target.  The  eharge  for  propeliing  these 
shells  was  12  pounds  of  prism^powder.  The  >shel]B  weighed  64  iioands 
eaob^ 

To  ascertain  if  a  thin  26-centinieter  chilled  shell  wonM  penetrate 
through  the  plate,  one  was  fired  against  it  with  and  anotfaeit  withoota 
bnrstiugoharge.  In  each  instance  a  hole  was  made  completely  through 
the  target.  In  the  first,  in  which  the  shell  was  liMuled,  it  ap|)eared  to 
burst  in  the  iron  plate,  leaving  a  clean  hole  through  it  42  ceutiaieters 
in  diameter.  In  the  second  instance  an  unloaded  shell  broke  in  the 
i^oodeu  backing,  and  left  a  smaller  hole  than  the  first  Shell. 

The  usual  hydraulic  bufier  was  employed  on  the  carriages  to-  take  op 
the  recoil,  in  which  glycerine,  however,  takes  the  place  of  water^  as  it 
does  not  fteete  in  cold  weather. 

The  arrangement  for  returning  the  gun  to  battery  is  the  saine  as  that 
nsed  on  Krupp's  carriages,  L  e,^  a  supplementary  inclined  plane  iasteaed 
to  the  npper  surface  of  the  chassis-rail  behind  the  gua-carriage.    The 
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traverse- wlieels  are  grooved  and  run  on  raised  circles.  (Fig.  33.)  In 
this  way  they  take  up  uearly  all  the  strain  that  usually  comes  on  the 
pintle. 

The  power  for  traversing  is  applied  through  a  windlass  and  chain  on 
the  plan  of  Cunningham.  The  gun  is  elevated  and  depressed  by  means 
of  a  circular  arc  and  pinion. 

A  target  was  examined  which  bad  been  employed  in  some  previous 
expferimentS).  TIm^  upper  section  was  composed  of  9-iiich  wroqght-iron 
platea;  the  middle  section  of  10-iuch  plates;  the  backing  was  1.8  inches 
of  oaky  and  the  ^^  inner  skin"  was  1  inch  thick. 

The  lower  or  12  iueh  pla^^es  had  been  completely  perforated  by  an  11- 
inch  chilled  blind  shell.  The  judgment  of  the  officers  who  conducted 
these  expei^iuuents  was  understood  to  be  in  favor  of  the  si;^)er.iority  of 
chilled  cast  iron  over  steel  for  projectiles  against  iron  plates. 

The  experiments  m^de  at  this  place  with  the  narrow  copper  band^,  ^ 
la  Vavasseur,  before  referred  to,  for  projectiles  in  place  of  the  lead 
coating,  do  not  favor  their  adoption. 

To  prevent  the  lead  coating  from  stripping  with  high  cUargea,  it  is 
proposed  to  harden  it  by  a  slight  admixture  of  tin  or  antimony.  Th9 
lead  coating  of  the  ^6-centimeter  shell  which  burst  torday  in  the  back- 
ing of  the  4^- inch  target  was  so  prepared. 

We  were  informed  that  it  was  proposed  to  reduce  the  number  of 
raised  bands  on  the  lead  coating  of  all  projectiles  of  the  Prussian  service 
to  lour,  as  shown  in  Fig.  34.  The  front  band  a  is  smaller  in  diameter 
than  the  others.  Next  larger  is  the  band  b ;  next  to  this,  is  the  band 
O'j  and  largest  in  diauieter  of  all  is  the  rear  band  d. 

A  hydraulic  crane  is  employed  to  raise  h^avy  gum  anid  transport 
them  to  and  &oai  the  firing-ground.  Xt  consists  of  two  hydraulic  cylinr 
ders  mounte<l  on  four  wheels  each,  which  have  flanges  to  run  on  a  rail- 
road track.  The  two  pistom^  support  the  ei^ds  of  a  compound  i«ron  beanr 
on  which  run  two  carriages  supporting  strong  hooks,  and  to  which  the 
chains  enveloping  the  gun  are  attached.  The  beam  is  raisied  and  low- 
ered by  piMnpiug  into  or  letting  out  the  water  from  the  cylinder.  A 
sidie  and  end  view  of  this  crane  are  given  in  Fig.  35. 

Velocities  of  projectiles  are  taken  by  two  3ou1anger  chronographs  in 
a  small  builditig  several  hundred  yards  distant  from  the  firing-battery. 
The  first  pair  of  targets  for  obtaining  initial  velocities  ia  placed  about 
25  feet  In  front  of  the  battery,  (Fig.  36).  The  second  pair  is  placed  gen- 
erally 100  feet  from  the  first.  The  targets  in  each  pair  are  10  feet  apart. 
The  wijires  on  the  targets  are  very  small  in  diameter.  Those  leading 
from  the  targeta  to  the  chronographs  aire  larger  and  covered  with  an 
insulator,  an<i  when  not  in  use  are  wound  around  reels  simj^lai?  to  an  or- 
dinary: hose-cart. 

The  15-ceutimeter  (64nch)  Prussian  gun  has  an  initial  velocity  of 
about  1,470  feet.  The  initial  velocity  of  the  11-inch  gun  is  about  1,390 
feet,  with  eorresponding  internal  pressure  of  2,400  atmospheres. 

The  distance  of  the  targets  from  the  guns,  in  the  trials  for  penetration 
berein  referred  to^  was  150  niters.  The  trial-shots  at  the  wooden  tar- 
get to  ai^just  the  sights  were  nearly  coincident. 

Two  men  can  traverse  the  10-inch  Prussian  gun  mounted  on  the  navy- 
carriage ;  four  men  can  perlbrm  this  operation  easily.  The  traverse- 
wheels  have  the  usual  holes  in  the  rims  for  handspikes  to  be  used  in 
ease  of  accident  to  the  geareil  traversing  api>aratus. 

The  chassis-rail  of  the  carriage  is  very  heavy,  and  built  up  as  shown 
iA  the  sketch.    (Fig.  30.) 
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A  muzzle-pivoting  carriage,  built  by  Mr.  Oruson,  was  also  examined. 
The  cheeks  are  very  high  and  joined  together  at  the  top  by  iron  bows 
or  arches.  The  gun  is  raised  and  lowered  by  water  or  hydraulic  power 
placed  on  the  cheeks  so  as  to  act  indirectly  on  the  trunnions.  This  car- 
riage is  said  to  answer  its  purpose  well. 

Tegel  is  about  four  miles  from  the  city  of  Berlin.  Space  for  the  firing- 
ground  has  been  formed  by  clearing  away  a  pine  forest  for  a  distance 
of  two  miles.  The  workshops  and  other  buildings  are  large  and  sub- 
stantially built,  and  whenever  necessary  are  protected  by  the  usual  high 
traverses  of  earth.  It  was  understood  that  new  firing-grounds  had  been 
selected  farther  from  the  city,  where  greater  ranges  will  be  obtained. 

At  the  arsenal  in  Berlin,  were  seen  a  very  fine  collection  of  ancient  and 
modern  arms  of  all  kinds.  Among  other  specimens  are  several  machine- 
guns  (mitrailleuse,)  one  of  which  was  made  in  1604. 

A  very  simple  siege-limber  was  observed,  made  principally  of  a  single 
piece  of  angle-iron  bent  into  the  shape  shown  in  Fig.  37  ;  all  parts  are 
of  iron  except  the  pole. 

Visited  Krupp's  steel-manufactory  at  Essen  on  the  14th  of  August. 
Xiimited  time  prevented  us  from  examining  this  vast  establishment  fully, 
and  our  observations  were  confined  chiefly  to  the  cannon  departments. 

The  steel-melting  room  is  of  great  size.  The  furnaces  for  heating 
the  crucibles  are  built  under  the  floor,  and  communication  is  by  subterra- 
nean galleries,  in  which  the  firemen  apply  the  fuel.  Each  furnace  con- 
tains four  crucibles,  and  each  crucible  is  capable  of  holding  and  melting 
70  pounds  of  iron  while  being  converted  into  steel. 

The  ingot  of  steel  is  formed  by  pouring  the  contents  of  the  crucibles, 
one  after  another,  into  a  cas^iron  mold  in  a  pit ;  when  the  mass  has 
cooled  and  contracted  sufficiently,  the  mold  is  lifted  off  the  ingot^  and 
as  soon  as  it  has  sufficiently  cooled  to  be  handled  it  is  transferred  to  the 
hammer-room  to  be  forged  into  the  required  rough  shape.  A  continuous 
stream  from  the  crucibles  into  the  mold  is  necessary  to  secure  uni- 
formity of  texture  in  the  ingot. 

The  largest  ingot  ever  made  at  this  establishment  weighs  50  tons,  and 
is  the  single  product  of  1,800  crucibles.  This  ingot  was -transported  to 
Vienna  and  placed  on  exhibition  in  Mr.  Krupp's  department  of  the 
*'  world's  fair."  When  it  is  returned  to  Essen,  it  is  to  be  hammered 
and  finished  for  the  body  of  a  gun. 

At  present  the  largest  steam-hammer  at  this  establishment  weighs  50 
tons  and  has  a  fall  of  12  feet.  A  hammer  of  150  toiis  with  a  fall  of  15 
feet  has  been  projected,  and  we  were  informed  would  soon  be  put  up  for 
the  manufacture  of  guns  of  aiiy  size  demanded  by  the  progress  of  the 
art  of  gun-making. 

A  14-inch  or  1,^0-pounder  rifle-cannon  was  mounted  on  its  carriage 
in  one  of  the  shops.  This  gun  is  the  same  or  similar  to  the  one  placed 
by  Mr.  Krupp  in  the  Paris  exhibition  of  1867.  It  now  belongs  to  the 
Prussian  government,  and  we  were  informed  that  it  was  soon  to  be  trans- 
ferred to  the  fortifications  of  Kiel. 

A  large  number  of  24-ponnder  steel  breech-loading  cannon  for  siege 
and  naval  purposes  were  in  course  of  manufacture  in  the  shops,  besides 
others  of  larger  calibers. 

Mr.  Duychmau,  the  chief  engineer  of  the  works,  states  that  Besaemer 
steel  does  not  make  good  gnus,  owing  to  its  want  of  uniform  texture  in 
the  ingot.  It  is  used,  however,  for  rails,  which  are  made  here  in  great 
numbers. 

The  cast  steel  employed  here  for  ^uns  is  made  of  puddle-steel,  and  is 
of  peculiar  chaiacteT,  coiiibmiu^  ^reat  tensile  strength  with  considerable 
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eloDgatioQ  or  property  of  stretching  before  breaking.  Que  department 
of  these  works  is  devoted  exclusively  to  testing  specimens  of  all  of  the 
various  kinds  of  steel  produced  in  the  establishment.  The  testing- 
machine  is  similar  to  the  Wade  testing-machine  used  in  this  country,  but 
considerably  larger  and  more  powerful.  The  person  making  the  test  is 
purposely  kept  ignorant  of  the  object  for  which  the  material  tested  is  to 
be  used.  A  specimen  broken  in  our  presence  showed  considerable  elonga- 
tion, and  finally  separated  under  a  force  of  81,000  pounds  per  square  inch. 

The  authorities  of  this  establishment  firmly  rbeiieve  in  the  sui>eriority 
of  steel  over  chilled  cast-iron  projectiles  for  penetrating  into  iron  armor. 

In  rifling  heavy  guns  but  one  groove  is  cut  at  a  time,  and  then  as  the 
rod  bearing  the  cutter  is  pushed  through  the  bore.  The  cutter  is  fed 
out  by  hand  at  each  cut.  A  workman  injects  oil  with  a  syringe  into 
the  bore  ahead  of  the  cutt-er;  at  the  same  time  oil  is  fed  automatically 
in  rear  of  it. 

Attention  was  called  to  a  new  and  simple  plan  for  making  the  cheeks 
of  field-carriages  out  of  a  single  piece  of  thin  plate  steel.  The  plate  is 
first  cut  to  the  general  shape  of  the  cheek,  but  considerably  larger;  it  is 
then  heated  and  pressed  in  suitable  dies  to  the  shape  and  size  of  the 
required  cheek,  at  the  same  time  forming  a  flange  around  the  entire 
edge.  This  flange  gives  stiffness  to  the  cheek  and  affords  the  necessary 
surfaces  for  attaching  the  trunnion-bed,  axle-strap,  and  lunette.  (See 
Fig.  38.) 

A  limber  to  accompany  this  carriage  is  shown  in  Fig.  39. 

A  field-gun  carriage,  with  a  brake  to  check  the  velocity  of  the  carriage 
down  hill,  was  also  noticed  and  is  represented  in  Fig.  40.  The  bar  of 
the  brake  is  made  of  iron  in  the  form  of  a  truss  to  make  it  light  and 
stiff;  it  is  sometimes  made  of  gas-pipe  for  the  same  reasons.  It  is  placed 
crosswise  of  the  stCM^k  and  in  rear  of  the  piece,  and  is  worked  by  con- 
necMng-rods  and  a  screw  in  the  head  of  the  stock.  An  examination  of 
the  sketch  will  give  a  general  idea  of  its  arrangement. 

The  cannon  made  at  Essen  are  proved  in  a  large  underground  room, 
arched  with  heavy  brick  masonry.  There  are  large  openings  in  the  roof 
for  the  escape  of  smoke,  and  putting  in  and  taking  out  the  pieces  to  be 
proved. 

Cannon  and  other  large  work  are  transported  from  one  point  to  an- 
other of  the  works  on  cars  running  on  railway-tracks  and  drawn  by 
locomotives. 

A  new  provingground,  with  a  range  of  some  7,000  meters,  is  being 
prepared  by  Mr.  Krupp  for  further  testing  the  12-inch  gun  on  exhibi- 
tion* at  Vienna,  and  other  cannon. 

Al)out  six  miles  from  Essen  is  Bochum,  a  town  containing  a  cast-steel 
manufactory,  which  employs  some  6,000  workmen.  The  principal  arti- 
cles made  here  are  rails,  wheels,  axles,  springs,  bells,  and  field  and  si^ge 
cannon,  all  of  steel.  The  rails  are  made  of  Bessemer  steel,  and  there 
are  seven  converters  in  use;  the  largest  is  capable  of  turning  out  7  tons 
in  one  charge.  The  cast  steel  is  ma  (e  as  at  Krupp's,  with  a  single  ex- 
ception, viz,  the  melted  steel  is  not  poured  directly  into  the  mold,  but 
passes  from  the  crucibles  into  what  is  known  as  the  "overheating-fur- 
nace," when  it  is  again  exposed  to  heat  for  a  certain  time  to  render  the 
mass  more  homogeneous,  and  thereby  avoiding  spots  of  weakness.  The 
idea  of  this  furnace  originated  with  Mr.  Meyer,  the  experienced  assist- 
ant director  of  the  work. 

At  present  the  largest  steam  hammer  here  weighs  30  tons.  The 
cranes  for  handling  the  mass  of  steel  to  be  worked  were  maile  in  Berlin, 
and  are  of  peculiar  construction.    (Fig.  41.) 
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The  two  cranes  are  composed  of  two  overhead  iron  girders,  whicb 
swing  like  arms  aroand  the  center  of  the  steam-hammer  as  an  axis. 
The  outer  ends  of  these  girders  are  saatained  by  iron  props  which  rest 
on  niilwaycars  running  on  a  circular  track  around  the  hammer.  Eacb. 
car  has  a  small  steameirgine,  which  both  works  the  windlas8  and  winds 
up  the  chains  sastaining  the  ingot  and  proi>el8  the  car  on  its  circular 
track.    It  also  works  the  movable  pulley  to  and  from  the  hammer. 

Preparations  are  being  made  to  erect  a  50ton  hammer  at  these  works. 

A  number  of  15-centimeter  siege  rifle-guns  are  being  made  in  the  can- 
non  department,  besides  a  number  of  3  inch  and  3^inch  fleld-gnns  to 
complete  a  contract  with  the  Turkish  government  tor  500  guns.  All 
these  guns  are  of  the  Krnpp  pattern,  and  the  quality  of  the  workmiui- 
ship  is  excellent. 

The  crucibles  are  generally  used  but  once ;  they  are  then  broken  up 
and  ground  to  powder  to  furnish  materials  for  new  ones.  The  mode  of 
making  crucibles  at  this  establishment  is  kept  a  secret. 

Witnessed  the  operation  of  forging  locomotive  driving- wbeeln  out  of 
a  solid  mass  of  wrought  iron.  The  mass  being  of  round,  flat  shape,  is 
hammered  so  as  to  form  on  its  circumference  as  many  projections  as 
there  are  to  be  spokes  in  the  wheel.  The  projections  are  afterward 
drawn  out  under  the  hammer  and  their  ends  split  in  two,  bent  over,  and 
welded  together  so  as  to  form  a  continuous  felloe.  The  circumference 
of  the  wheel  is  then  carefully  turned  in  a  lathe,  and  a  steel  tire  is 
shrunk  on. 

The  demand  for  steel  rails  in  Germany  alone  is  stated  to  be  sufficient 
to  keep  these  and  other  large  works  in  full  operation,  iron  rails  are 
said  to  last  about  two  and  one-half  years,  whereas  those  made  of  Besse- 
mer steel  will  wear  ten  years. 

The  country  in  and  around  Essen  and  Bochum  is  underlaid  with  coal,, 
which  afifords  all  the  fuel  required  for  these  and  other  large  iron  and 
steel  manufactories  in  this  neighborhood. 

Some  of  the  shafts  are  500  feet  deep,  and  the  seams,  which  are  more 
or  less  inclined,  have  a  thickness  of  3  feet  in  some  cases. 

But  a  short  time  ago  the  Bochum  Company  bought  certain  coal-mines 
for  130,000  thalers.  In  consequence  of  the  great  increase  in  the  iron  and 
steel  business  these  same  mines  are  now  considered  worth  2,000,000 
thalers.  j 

Mr.  Bancroft,  the  American  minister  at  Berlin,  informed  us  that  the 
German  government  has  projected  an  air-line  railn^ad  for  military  pur- 
poses from  the  Bnssian  frontier  at  Wierzbolow,  to  Metz  on  the  Fiench 
frontier. 

AUSTRIA. 

Under  the  guidance  of  two  officers  of  artillery  and  two  of  engineers, 
an  examination  was  made,  August  23, 1873^  of  the  artillery  museum  in 
the  city  of  Vienna.  This  museum  contains  models  of  guns,  carriages^ 
&c.,  in  service,  as  well  as  many  of  an  experimental  character. 

Noticed  a  spade  with  a  jointed  handle  that  we  were  informe<l  had  been 
adopted  for  the  infantry,  every  third  man  carrying  one.  The  blade  ia 
about  the  aize  and  shape  of  those  used  in  the  army  of  the  Potomac  to- 
ward the  end  of  our  war,  but  the  handle  is  jointed  so  as  to  fold  up  when 
not  required  for  use,  and  is^  kept  in  the  folded  position  by  a  strap. 

A  great  variety  of  digging  or  intrenching  tools  have  been  tested  for 
the  use  of  the  Anstriau  infantry,  and  it  was  understood  that  this  small 
Sjpade  has  been  pveletr^d  to  all  others  tried. 
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We  were  shown  the  two  priucipal  maskets  in  nse  Id  tbe  Austrian 
army,  viz,  Wanzl  and  Werndl.  The  former  is  an  alteration  of  the  mnz- 
zle-loading  musket,  and  in  it  the  breech-block  risesand  falls  like  our  own. 
The  Werndl  musket  is  new,  and  has  a  caliber  of  0".425.  In  the  breech 
system  the  block  vibrates  around  an  axis  parallel  to  that  of  the  bore. 
About  500,000  of  the  new  Werndl  muskets  are  in  the  hands  of  the 
troops.  A  late  model  of  this  arm  was  shown  in  which  the  characteristic 
flat  bi*eechblock  spring  on  the  outside  of  the  block  is  concealed  in  it. 
Tbe  parts  of  the  new  arm  are  interchangeable  and  more  highly  finished 
than  in  the  previous  models. 

The  locks  of  all  small-arms  are  made  in  the  arsenal  in  Vienna;  the 
remaining  parrs  are  made  in  private  establishments,  but  assembled  and 
inspected  in  the  arsenal. 

The  Austrian  field-artillery  is  principally  made  up  of  bronze  muzzle- 
loaders.  They  are  rifled  on  the  saw-tooth  principle,  and  the  lead  coat- 
ing of  the  projectile  is  formed  to  fit  the  grooves  of  the  piece.  The  car- 
riages are  made  of  wood,  after  the  Gribeeuval  style  slightly  altered. 
The  ammunition-chests  are  made  of  sheet-iron.  Apparently  little,  if 
any,  change  has  been  made  in  the  field-carriages  for  many  years  past. 

Projectiles,  with  studs,  and  bulle^shells  with  the  powder-charge  under 
the  bullets,  were  observed  in  the  museum. 

An  officer  in  attendance  informed  us  that  the  Austrian  gunners  suf- 
fered much  in  the  Italian  war  from  exposure- to  ease-shot  firing  while 
loading  heavy  sea-coast  guns,  and  that,  in  consequence  of  this«  several 
experiments  iiad  been  made  with  depressing  carriages  of  the  Moncrieff 
pattern.  Some  of  the  carriages  were  completed,  but  had  not  been  found 
to  work  well  in  practice. 

A  small  model  of  a  very  simple  muzzle-pivoting  carriage  was  observed. 
It  is  shown  in  the  accompanying  Fig.  43.  The  trunnions  are  supported 
in  the  piece  a,  which  is  pivoted  at  by  while  the  other  end  is  raised  and 
lowered  by  the  elevating-screw  e.  The  flat  bars  d  d  d  are  bolted  to  an 
upright  bar,  e,  forming  two  cheeks,  which  rest  and  slide  on  a  chassis  in 
the  ordinary  way.  The  idea  involved  is  a  very  simple  one,  and  if  the 
parts  were  made  so  as  to  have  the  necessary  strength  and  a  hydraulic 
jack  were  used  in  the  place  of  the  screw,  the  carriage  might  perhaps  be  a 
practical  one. 

Fig.  44  represents  a  specimen  of  a  small  rifle-mortar  in  the  museum. 
It  isof  novel  construction,  and  is  said  to  throw  its  projectile  with  consider- 
able range  and  accuracy.  The  outer  part  of  the  mortar  covered  by  the 
projectile  is  a  polygonal  spiral  solid,  like  a  Whitworth  projectile.  The 
projectile  cavity  has  a  corresponding  shape  and  fits  on  the  mortar  like 
a  cap.  The  action  of  the  powder  is  to  drive  off  the  projectile  with  a 
spiral  motion.  The  portion  b  is  to  give  a  preponderance  to  the  rear 
of  the  trunnions. 

Prism-powder  similar  to  the  Bnssian,  is  employed  in  Austria  in  large 
siesre  and  sea-coast  guns. 

In  the  artillery- harness,  collars,  hames,  and  rope  traces  are  employed. 

The  Boulauger  chronograph  has  been  adopted  for  determining  veloci- 
ties of  projectiles. 

After  an  examination  of  the  artillery  museum,  we  were  shown  the 
apparatus  and  instruments  in  the  chemical  laboratory  and  the  philo- 
sophical rooms,  used  principally  in  reference  to  the  firing  of  torpedoes. 
Experiments  were  made  to  show  the  modes  adopted  for  firing  torpedoes : 
1st,  by  contact  with  the  object  vessel ;  and,  2d,  i)y  electricity  worked 
from  the  shore.    In  the  latter  case,  the  spark  is  mBde  by  closing  and 
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then  breaking  the  current,  k  la  Bhnmkorf ;  and  in  the  former  case,  the 
sudden  contact  of  auy  one  of  the  pist»ou^  oi  the  torpedo  with  the  hostile 
vessel  will  be  sufficient  to  explode  it. 

The  finld-telegrap^  in  use  is  worked  by  a  magnet,  and  the  alphabet  is 
that  of  the  Morse  system. 

For  siege  operations  at  night,  electric  lights,  with  large  parabolic  re- 
flectors, are  employed  to  light  up  an  enemy's  works.  A  specimen  of  the 
a])paratu8  was  kindly  shown  and  explained. 

Visited  the  Vieuna  arsenal  on  the  25th  of  August.  This  establish- 
meut  is  situated  in  the  outskirts  of  ttie  city,  is  of  very  great  extent,  and 
was  built  from  a  single  design. 

The  first  point  visited  was  the  foundry,  where  bronze  and  iron  gans 
are  cast.  The  molding  and  casting  room  is  of  circular  form,  and  the 
furnaces  are  ranged  radially  around  one  side  of  it.  The  gun-pits  are  of 
annular  form  and  immediately  in  front  of  the  furnaces.  An  iron  crane 
stands  in  the  center,  so  that  its  arm  can  sweep  over  all  the  pits,  (Fig. 
45.)  This  arrangement  of  furnaces,  pits,  and  crane,  appears  to  be  very 
convenient,  especially  for  casting  cannon  of  small  size. 

No  particular  system  of  sea-coast  and  marine  cannon,  of  large  size, 
appears  to  have  been  adopted  in  the  Austrian  service.  A  9- inch  trial 
breech-loading  cannon  had  been  tested,  in  which  the  breech-loading 
apparatus  was  similar.to  Krupp^s,  but  the  body  of  th^  piece  was  made 
of  cast  iron,  enveloped  in  steel  rings.  This  gun  is  said  to  have  endured 
all  the  tests,  and  was  only  broken  at  last  by  a  charge  of  dynamite,  that 
the  materials  might  be  more  easily  transported  from  the  trialgroand  to 
the  arsenal.  The  rifle-grooves  of  this  piece  were  broad,  and  the  pro- 
jectile was  provided  with  studs  to  flt  them.  Longitudinal  furrows  in 
the  bore,  at  the  seat  of  the  projectile,  were  noticed.  No  report  had  then 
been  made  public  of  this  test,  but  it  was  expected  that  one  would  be  in 
the  following  January. 

The  cast  iron  of  which  the  large  Austrian  cannon  are  made  comes 
from  Styria,  and  bears  a  very  high  reputation  as  a  cannon-metal. 

All  the  present  fleld-guns  are  made  of  bronze,  and  muzzle-loading. 
In  loading  there  is  a  peculiar  arrangement  of  the  rammer  for  centering 
the  projectile  before  firing,  by  which  it  is  claimed  that  great  accuracy 
of  fire  is  obtained. 

Noticed  a  large  number  of  wagons  for  transporting  infantry -am  muni- 
tion in  the  field. 

The  museum  is  the  finest  affair  of  its  kind  probably  in  the  world.  In 
the  lower  entrance-hall  are  marble  statues  of  distinguished  Austrian 
statesmen  and  warriors,  in  the  upper  halls  are  collections  of  arms  and 
armor,  both  ancient  and  modern,  and  on  the  wails  are  painted  beautiful 
frescoes  illustrating  Austrian  history. 

In  the  English  department  of  the  Vienna  Exhibition  were  noticed 
several  guns,  carrias:es,  &c.,  from  the  manufactory'  of  Sir  William  Arm- 
strong, at  Eiswick,  Bnsrland.  The  largest  piece  was  a  muzzle-loader  of 
10  inch  caliber  and  18  tons  weight.  It  was  formed  of  a  steel-lined 
wrought-iron  tube  strengthened  with  wrought  tubesor  rings,  giving  it 
the  appearance  of  a  Wool  w  ich  gun.  The  agent  in  charge  stated  that  the 
cost  of  guns  of  this  kind  was  30  per  cent  less  than  Krupp's  cast-steel 
breech-loader,  a  statement  we  were  unable  to  verify.  The  carriage  on 
which  this  gun  was  mounted  was  an  English  service  casemate-carriage, 
and  is  shown  in  the  accompanying  Fig.  46.  Each  rail  of  the  chassis  a 
is  made  of  two  pieces  of  boilerplate  united  to  flanged  chords  at  the.top 
and  bottom  by  rivets.  To  give  uniform  stiffness  to  the  rail  it  is  made  of 
the  fish- bellied  form  belw^en  the  traverse  wheel  forks  or  points  of  sup- 
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port.  Tbere  is  no  pintle,  therefore  no  tongue,  to  thie  carriage,  and,  in 
the  absence  of  these  parts,  the  traverse  wheels  are  flanged  and  run  on 
raised  traverse  circles,  ft,  h.  The  front  traverse-wheels  have  each  two 
f  anges,  the  rear  wheels  one.  The  chassis  is  traversed  by  a  system  of 
cranks  and  spur-wheels  attached  to  the  rear  end  of  the  chassis  and 
operating  on  the  bevel-geared  portion  of  the  rear  traverse-wheels,  o,  c. 
There  are  two  cranks,  one  at  each  end  of  a  horizontal  shaft;  from  this 
«hafc  another  shaft  extends  obliquely  downwards  to  another  horizontal 
«hHft  near  the  traverse- wheels.  Connections  are  made  from  one  shaft  to 
the  other  by  bevel-geared  wheels.  Four  men,  two  at  each  crank,  are  re- 
quired to  traverse  the  carriage.  The  flanges  of  the  traverse- wheels  serve 
to  keep  the  wheels  on  the  circles.  The  gun-carriage  has  two  sets  of 
manoBuvringwheels,  known  as  front  and  rear  wheels,  d,  d.  The  rear 
wheels  are  attached  to  an  eccentric  axle-tree,  and,  when  thrown  into  roll- 
ir.g-gear  by  the  handspikes,  the  weight  of  gun  and  carriage  rests  on  both 
front  and  rear  wheels.  In  this  position  it  is  run  by  hand  both  to  and 
from  battery.  It  is  moved  from  battery  by  rope  and  pulleys,  e.  Power 
is  applied  to  the  loose  end  of  the  rope  by  taking  some  three  turns  of  it 
around  a  drum  on  the  crank-shaft  and  applying  hand-power  to  the 
cranks.  To  prevent  traversing  the  chassis  at  the  same  time  that  the  car- 
riage is  drawn  back,  the  lower  portion  of  the  traversing  apparatus  is 
thrown  out  of  gear  by  a  "  shipper  "  provided  for  the  purpose.  A  hydrau- 
lic buffer  of  the  form  used  in  Russian  and  Prussian  carriages  is  placed 
between  the  rails  and  in  rear  of  the  gun-carriage,  to  take  up  the  recoil. 
Oil,  however,  is  used  in  this  buffer  in  place  of  water  or  glycerine. 

The  elevating  apparatus  is  similar  to  that  employed  on  other  foreign 
carriages,  and  is  composed  of  a  curved  rack,  one  attached  to  each  side 
of  the  breech  of  the  gun,  and  operated  by  a  pinion  which  is  turned  by 
a  tangent  screw  or  worm.  The  handle  of  the  worm  is  shown  at  /.  The 
motion  of  the  carriage  running  to  battery  is  checked  by  five  India-rub- 
ber hurters  attached  in  a  row  to  the  front  transom  of  the  chassis.  A 
piece  of  wood  is  also  attached  to  the  gun  carriage  to  break  the  force  of 
its  shock  against  the  hurters.  The  accompanying'Figs.  47  and  48  show  the 
modes  of  elevating  and  fastening  the  handspike  of  the  Armstrong  field- 
gun  carriage.  In  the  first  the  apparatus  is  composed  of  a  curved  rack 
attached  to  the  knob  of  the  cascabel,  and  worked  by  a  pinion  and  crank. 
The  gun  is  secured  at  any  particular  elevation  by  turning  a  cam  work- 
ing in  the  curved  slot.  The  handspike  when  thrown  back  for  use  is 
held  in  place  by  a  pawl  which  falls  down  and  presses  against  a  stud  in 
front  of  the  handspike-joint.  The  trail  is  formed  of  two  pieces  of  boiler- 
plate stiffened  at  the  edges  by  angle-iron  riveted  on. 

Muzzle-loading  field-guns  only  are  used  in  the  English  service;  the 
old  breech-loading  guns  of  the  Armstrong  pattern  are  issued  to  volun- 
teer troops. 

In  the  Armstrong  collection  is  a  breech  loading  gun  of  7-inch  caliber 
and  Armstrong  manufacture.  The  breech-loading  apparatus  is  the 
French  ]>lan  modified  by  Captain  Noble.  The  principal  feature  of  the 
modification  consists  in  moving  the  breech-block  to  one  side  when  with- 
drawn by  a  rack  and  pinion  placed  below  and  at  right  angles  to  the 
axis  of  the  bore.  The  loading-tube  is  attached  to  the  same  carriage 
with  the  block,  and  when  the  latter  is  removed  the  tul)e  comes  into 
place  ready  to  be  pushed  into  the  loading-chamber.  The  charge  of  this 
piece  is  22  pounds  of  powder  and  110-pound  projectile.  An  automatic 
lever  covers  the  vent  until  the  breech-block  is  locked,  and  thereby  pre- 
vents accidents  similar  to  one  which  occurred  in  France  in  firing  a  salute. 
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The  gas-check  is  made  of  felt  covered  with  sheet-brass,  (Fig.  49 ;)  a» 
it  is  generally  thrown  out  of  the  mnzzle  of  the  gnu  at  each  discharge  it 
may  be  uecessary  to  use  a  new  oue  whenever  the  piece  is  reloaded.  The 
projectile  is  lead-coated  with  raised  ribs. 

In  this  collection  was  noticed  a  58-cwt.  cast-iron  smooth-bore  gun 
converted  into  a  6.3inch  rifle  on  Major  Palliser's  system  of  a  coiled  tabe 
lining.  The  charge  for  this  gan  is  8  pounds  R.  S.  6.  powder;  projec- 
tile 64  pounds. 

On  account  of  the  great  economy  of  this  mode  of  conversion,  and  re- 
quiring no  new  carriage,  this  gun  is  found  to  be  well  adapted  for  land 
fronts  of  fortifications.  . 

SWEDEN. 

In  the  Swedish  department  were  exhibited  a  specimen  of  a  lar^e  sea- 
coast  gun  mounted  on  its  appropriate  carriage,  and  several  apecimens 
of  field-carriages,  projectiles,  small-arms,  &c.  The  entire  collection  was 
very  complete  and  neatly  arranged.  The  body  of  this  gun  is  made  of 
cast  iron  re-enforced  with  steel  rings.  It  is  rifled  with  five  grooves,  and 
its  breech-loading  system  is  similar  to  the  French.  It  has  a  novel  ar- 
rangement to  prevent  the  piece  from  being  fired  before  the  breech-block 
is  properly  locked. 

The  carriage  is  of  iron,  a  combination  of  plate  and  angle  pieces.  The 
important  features  of  the  combination  are  shown  in  the  accompanying 
sketches. 

1st.  The  cheeks  are  composed  of  two  1^  inch  plates  united  by  transom 
plates,  which  give  them  the  requisite  stiftuess  in  supporting  the  gun  and 
sustaining  the  recoil.  The  trunnion-beds  are  made  of  bronze,  and  are 
united  to  the  cheeks  as  shown,  in  Fig.  50.  The  maneuvering- wheels  are 
attached  to  the  cheeks  as  shown  in  Fig.  51.  The  chassis-rails  are  formed 
of  two  plates,  top  and  bottom,  united  by  a  single  plate  or  web,  strength- 
ened with  the  necessary  angle-iron  riveted  on,  (Fig.  52.)  The  elevating- 
apparatus  is  shown  in  Fig.  53,  and  is  composed  of  a  curved  arc  fasten^ 
to  the  side  of  the  breech,  which  is  operated  by  a  cniuk,  worm,  and  pin- 
ion. The  general  features  of  this  elevating- apparatus  are  similar  to 
those  in  general  use  on  the  continent.  The  projectile  for  this  gnu  is  of 
the  studded  kind,  and  is  shown  in  Fig.  54.  The  front  studs  are  round, 
while  those  in  rear  are  oblong  in  shape.  The  traverslng-apparatus  of 
the  chassis  is  peculiar,  being  composed  of  a  circular  iron  rack  fastened 
to  the  platform  behind  the  front  traverse-circle.  A  pinion  attached  to 
a  transom  joining  the  rails  works  in  this  rack,  and  when  turned  by  a 
worm  in  the  usual  way  causes  the  chassis  to  move  around  its  center  of 
motion.  (See  Fig.  55.)  A  hydraulic  buffer  is  used  to  take  up  the  recoil. 
There  are  two  sets  of  maneuvering-wheels,  front  and  rear,  and  the  piece 
can  if  necessary  be  run  to  and  from  battery  by  a  rope  and  pulley  com- 
bination attached  to  each  side  of  the  chassis.  There  is  also  a  grip-block 
around  which  the  loose  end  of  the  rope  is  wound  to  furnish  the  ueces- 
sary friction  to  steady  the  carriage  when  running  into  battery.  The 
mi^neuvering-wheels  are  arranged  as  on  the  original  Kussiau  oarriage, 
to  bring  the  gun-carriage  automatically  into  battery  after  each  discbarge. 

The  body  of  the  field-gun  carriage  is  made  of  plate-iron  stiffened  at 
the  inner  edges  by  angle-iron.  (See  sketch,  Fig.  56.)  The  caisson  body 
and  limber  are  each  made  of  two  pieces  of  angle-iron  bent  and  riveted 
together  as  shown  in  the  accompanying  sketches.  (Figs.  57  and  5S.) 
The  peculiar  features  of  these  carriages  are :  1st.  The  mode  of  carrying 
the  spare  wheel,  which  is  placeil  in  front  of  the  front  am muuitiou  chest. 
2iL  The  position  ot  the  pintle,  which  is  placed  sufficiently  in  rear  of  the 
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axle-tree  to  coauterbalanoe  tbe  weight  of  the  pole.  3d.  The  positioD  of 
the  spare  wheel  makes  it  necessary  that  the  cannoneers  should  ride  fac- 
ing to  the  rear  on  the  rear  ammunition -chest.  4th.  The  spare  pole  is 
made  in  two  pieces.  As  will  be  observed,  the  combination  of  the  parts 
.  of  these  carriages  is  very  simple,  and  the  cost  of  construction  must  be 
comparatively  «mall. 

The  Swedish  military  musket  is  of  the  Remington  pattern.  It  is  made 
by  machinery  on  the  American  plan  of  manufacture,  and  a  collection  of 
parts  in  the'varioas  stages  of  finish  formed  a  part  of  the  exhibition. 
The  bayonet-shnnk  is  forged  solid  and  bored  out.     (Fig.  59.) 

SWITZERLAND. 

In  passing  through  Switzerland  noticed  many  places  where  target- 
practice  with  rifles  was  going  on.  The  ranges  seemed  to  be  quite  short, 
not  exceeding  in  most  cases  200  or  300  yards.  Saw  a  battery  of  light 
artillery  loaded  on  railroad-cars  for  transportation.  The  pieces  were 
bronze  breech  loaders.  Their  form  was  that  of  the  Russian  4-ponnder, 
but  as  the  breeches  were  closely  covered,  tbe  system  to  which  they  be- 
longed could  not  be  ascertained.  The  carriages  appeared  to  belong  to 
the  Fi-ench  stock-trail  pattern. 

FRANCE. 

The  French  cannon^foundry  at  Buelle  was  visited  on  the  12th  of  Sep- 
tember, 1873,  by  permission  of  the  minister  of  marine.  It  is  situated 
about  279  miles  from  Paris,  by  the  railroad  to  Bordeaux,  and  near  the 
<^ity  of  Angoulfeme.  The  heavy  cannon  employed  in  the  marine  and  sea- 
eoHst  service  of  France  are  constructed  on  the  system  of  General  Fair- 
bault,  of  the  French  marine  artillery,  and  are  composed  of  a  body  of 
cast-iron,  re-€ntorced  in  the  interior  with  a  steel  tube,  and  on  the  exterior 
with  steel  hoops.  They  are  also  breech-loaders,  on  what  is  known  in 
France  as  a  modification  of  the  American' system  of  Eastman. 

The  calibers  of  tbe  cannon  at  present  made  at  Euelle  are  14,  18,  24, 
27,  and  32  centimeters.  Tbe  lining-tubes  of  the  larger  cannon  are  made 
by  Firth,  of  Sheffield,  England  ;  the  re-enforcing-hoops  are  by  Petin  & 
Godet,  in  France.  The  cast-iron  lM)dy  is  made  and  the  piece  finished 
and  as8emble<l  at  Buelle.  The  total  cost  of  manufacturing  large  guns 
at  this  loundry  was  stated  to  be  1  franc  30  centimes  per  kilogram, 
fiearly  12  cents  per  English  [>ound.  The  tubes  of  the  14-eentimeter  guns 
are  made  of  French  Bessemer  steel,  a  material  which  has  not  been  found 
to  answer  a  good  purpose  for  guns  of  larger  calibers.  The  breech-block 
is  made  of  steel.  The  gas  check  is  a  ring  of  pure  copper,  made  on  the 
Broadwell  plan,  and  inserted  into  the  mouth  of  the  chamber.  Its  lip 
rests  on  another  ring  of  cop^ier,  which  is  let  into  the  face  of  the  breech- 
block. The  surfaces  of  contact  of  both  rings  have  the  |>eculiar  grooves 
of  the  Broadwell  system,  to  prevent  the  escape  of  gas.  (See  Fig.  00.) 
It  is  stated  that  this  gas  check  is  found  effective  for  at  least  150  fires. 

The  construction  ot  the  body  of  the  large  cast-iron  rifle-cannon  made 
at  this  foundry  is  shown  in  the  accompanying  sketch,  (Fig.  61.)  a  a 
represent  two  layers  of  cast-steel  hoops,  enveloping  tbe  cast-iron  por- 
tion (6)  from  the  breech  to  a  point  a  little  in  front  of  the  trunnions. 
These  rings  are  shrunk  on,  and,  to  prevent  slipping  forwird,  two 
shoulders  are  made,  one  in  the  cast-iron  body  and  one  iti  the  forward 
boop  of  the  lower  layer,  as  shown  in  the  figure.  The  trunnions  are 
attached  to  the  forward  hoop  but  one.    The  bore  of  the  e;dAVvcQ\i\^^^l 
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from  the  breech  to  a  point  also  iu  front  of  the  trannions  is  reamed  ap 
to  receive  the  cast-steel  tube  (c)  shown  in  the  figure.  This  tube  is  held 
iu  place  by  a  screw  around  its  base,  and  it  abuts  against  two  shoulders^ 
one  at  the  forward  end  and  the  other  in  front  of  the  screw.  An  initial 
strain  is  brought  to  bear  on  it  by  inserting  it  when  the  cast  iron  is  ex- 
panded by  heat,  and  afterward  cooled.  The  precise  number  of  hoops 
in  each  layer  may  not  be  correctly  given  in  the  figure. 

The  hoops  ai^  heated  singly  in  a  furnace  of  peculiar  construotioD, 
which  is  shown  in  Fig.  62.  a  represents  the  fire-box  of  the  furnace,  ca 
platform  of  iron,  which  can  be  turned  around  by  means  of  the  crank 
and  beveled  wheels  (d)  so  that  the  hoop  {b)  which  rests  on  it  can  be 
brought  in  contact  with  the  fiame  uniformly  in  all  its  parts.  When  the 
hoop  has  received  '<  a  blue  heat^  it  is  taken  away  and  slipped  on  to  the 
gun,  which  has  been  carefully  turned  to  a  given  dimension  to  receive  it. 
It  is  cooled  in  all  its  parts  by  an  apparatus  resembling  a  circular  water- 
ing-pot, (see  Fig.  63.)  a  represents  the  watering-pot,  which  is  sup- 
plied with  water  through  the  hose,  (6.)  The  inner  surface  of  the  water- 
ing-pot is  perforated  with  numerous  small  holes,  through  which  a  spray 
of  water  is  thrown  over  the  entire  surface  of  the  ring  c,  enveloping  the 
body  of  the  gun,  which  is  shown  at  d. 

To  heat  the  body  of  the  gun  for  the  purpose  of  inserting  the  lining 
tube,  it  is  placed  in  the  gnnpit  of  the  foundery,  and  a  brazier  of  burn- 
ing coke  placed  over  it.  The  construction  of  this  brazier  is  shown  in 
the  accompanying  sectional  figure  64.  a  represents  the  body  of  the  gun 
into  which  the  tube  is  inserted;  2»,  the  lining  of  the  brazier  which  sepa- 
rates the  burning  coke  (c)  from  the  gun;  d,  a  lining  made  of  fire-brick 
inclosed  in  a  circular  iron  frame  or  cage,  (e.)  Vertical  spaces  are  left 
between  the  fire-brick  for  the  admission  of  air.  The  great  size  of  the 
work  and  the  nice  fit  of  the  tube  necessitate  great  care  in  the  taming 
and  boring.  No  trace  of  the  joint  between  the  steel-tube  and  cast-iron 
bore  of  the  body  could  be  observed.  That  the  work  of  the  entire  gun  is 
made  with  great  care  and  skill  is  shown  by  the  weights  marked  on  two 
27centimeter  guns,  which  only  varied  some  22  pounds  in  something  like 
the  same  number  of  tons. 

The  casMron  body  of  the  large  guns  is  cast  hollow,  or  around  a  solid 
core,  no  cooling  substance  as  air  or  water  being  passed  through  it.  The 
director  of  the  foundry  informed  us  that  this  mode  of  cooling  cannon 
from  the  interior  had  been  pursued  at  Euelle  since  1864,  and  was  consid- 
ered to  be  better  than  cooling  by  a  hollow  core,  through  which  was 
passed  a  stream  of  air  or  water.  The  solid  core  referred  to  is  formed  in 
the  usual  way  by  wrapping  straw-rope,  covered  with  layers  of  fire-clay, 
around  an  iron  spindle.  The  spindle  has  longitudinal  grooves  cut  iu  the 
surface  for  the  escape  of  the  steam  and  gases  formed  by  the  contact  of 
the  .core  with  the  melted  metal. 

The  cast-iron  made  here  is  said  to  have  great  strength  and  to  be  well 
adapted  for  cannon.  The  tests  of  the  qualities  of  the  different  irons,  as 
well  as  those  of  the  different  powders  used,  are  made  in  special  trial- 
guns,  which  are  made  entirely  of  cast  iron  and  of  27-centimeter  caliber. 

They  have  the  usual  breech  system  attached,  and  are  fired  with 
service  and  increasing  charges  until  they  are  burst.  A  large  number  of 
burst  guns  of  this  kind  were  observed  neatly  arranged  in  the  gunyard, 
and  one  tiial-gun  was  being  fired  at  the  time  of  our  visit  for  the  purpose 
of  testing  a  particular  kind  of  powder.  It  had  been  tired  ten  times, 
and  the  gun  was  expected  to  burst  befbre  the  end  of  the  day.  The 
initial  velocities  were  taken  by  Boulangei's  chronograph.      Powder- 
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pressures  are  not  taken  in  trials  mnde.at  Raelle,  but  are  taken  at  the 
experiments  made  at  Gavre. 

Tlie  experiments  which  have  been  made  in  France  with  prism-powder 
gave,  as  we  were  informed,  too  great  pressures.  Experiments  are  now 
being  made  with  a  round  powder  made  in  Belgium  and  known  as 
*'  Pondie  Wetener."  It  was  understood  that  the  experimental  guns  at 
Gavre,  from  which  a  range  of  11,000  meters  is  said  to  have  been  ob- 
tained, belong  to  the  Fairbault  system,  except  that  the  inner  steel-tube 
extends  completely  through  the  bore,  and  that  the  piece  is  of  great 
length.  We  were  informed  that  the  same  system  of  construction  had 
been  applied  to  the  field-guns  of  the  French  service,  except  that  the 
body  of  the  piece  was  made  solidly  of  steel. 

The  projectiles  which  were  being  fired  from  the  trial-gun  were  of 
cast  iron,  solid,  and  with  a  flat  head.  For  service  they  are  sometimes 
made  of  steel.  They  have  each  two  bands  to  engnge  the  rifling  of  the 
^un ;  the  upper  one  is  made  of  zinc,  and  the  lower  one  of  soft  copper 
with  two  narrow  grooves  turned  in  it.    (See  Figure  65.) 

The  twist  of  the  rifle-grooves  increases  from  the  breech  to  the  muzzle. 
The  grooves  were  numerous  and  very  narrow. 

The  French  breech-loading  apparatus  is  quite  simple  in  construction. 
It  appears  to  work  easily,  and  is  considered  perfectly  safe.  Instead  of 
the  long  and  heavy  loading- tul>e  required  in  the  Erupp  system,  a  light 
gutter  only  is  required  in  the  French  system. 

Sea-coast  and  naval-gun  carriages  are  made  at  this  foundry  of  wood, 
wrought  iron,  and  cast  iron.  Noticed  some  rails  for  chassis  and  cheeks 
for  gun-carriages,  made  of  cast  iron. 

The  workshops  are  Hubstantiaily  built  of  the  white  stone  common  in 
this  part  of  the  country,  and  are  very  conveniently  arranged  for  carry- 
ing on  work.  The  power  is  derived  from  a  small  stream  of  water  which 
flows  through  the  grounds.  The  water-wheels  are  of  two  kinds,  under- 
shot and  turbine.  The  machines  are  strongly  built,  aujd  at  the  same 
time  of  neat  and  of  suitable  design  for  the  work  to  be  accomplished,  espe- 
cially the  boring  and  rifling  machines.  Guns  are  moved  in  the  shops 
by  a  system  of  overhead  cranes  which  run  on  wrought  rails  or  girder- 
beams  sustained  by  cast-iron  columns.  A  crane  was  being  put  up  to 
run  entirely  by  water-power. 

The  arrangement  of  the  melting  and  casting  room  of  the  foundery  is 
very  convenient.  (Sfee  Figure  66.)  b  represents  the  melting-furnaces, 
arranged  in  a  circle ;  d  the  gun-pit,  concentric  with  the  furnaces;  e  the 
crane  with  a  chain  made  of  sheet-metal  links,  and  /  a  railway  for  trans- 
ferring work  to  the  heating  and  drying  ovens  and  to  other  points. 
From  each  furnace  there  is  a  channel  (o)  cut  in  the  masonry  for  the  flow 
of  the  melted  metal  to  the  pits.  There  is  also  a  circular  channel  con- 
necting with  the  radial  channels,  and  iron  gates  attached  to  it,  for  the 
purpose  of  shutting  off  the  metal  from  a  particular  furnace  from  that  of 
the  others,  or  concentrating  all  the  metal  in  one  mold,  at  pleasure. 

The  neatness  and  6rder  of  the  shops  and  yards  for  the  storage  of 
metals  and  guns  were  noticeable,  especially  as  particular  attention  does 
not  seem  to  be  paid  to  such  matters  in  other  continental  establishments 
visited  bv  the  board. 

The  facilities  for  doing  work  at  this  place  will  be  understood  when  it 
is  stateil  that  one  complete  battery  of  field-guns  was  turned  out  from  it 
per  day  for  a  considerable  period  during  the  late  war. 

On  the  nth  of  September,  1873,  a  visit  was  paid  by  the  board  to  cer- 
tan  private  machine-shops  at  St.  Denis,  near  Paris,  where  heavy  iron 
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carriages  are  made  for  the  French  sea-coast  and  naval  service.  With 
the  permission  of  the  naval  officer  in  charge  of  this  special  work,  we 
examined  a  27centimeter  center-pintle  carriage,  which  is  shown  in  plan, 
elevation,  and  section  in  the  accompanying  Fig.  67. 
'  As  the  sketch  from  which  the  drawings  in  the  figure  are  made  was 
done  from  memory,  the  proportions  may  not  be  strictly  true,  bat  they 
may  serve  the  purpose  of  giving  a  general  idea  of  the  construction  and 
arrangement  of  the  parts  of  the  French  heavy  iron  carriages. 

As  the  gnn  mounted  on  this  carriage  is  intended  to  fire  over  an  iron 
shiehl,  forming  a  half-turret,  the  axis  of  the  trunnions  is  some  seven 
feet  above  the  plane  of  the  traverse-circle.  This  will  explain  the  appa^ 
rent  disproportion  of  the  height  of  the  gun  carriage  to. its  length.  The 
trunnionbeds  are  lined  with  brass  to  diminish  friction,  and  covered  with 
cap-squares  to  keep  the  gun  in  pla(;e. 

The  elerating  apparatus  is  composed  of  a  chain  made  of  flat  links, 
which  passes  under  the  breech  of  the  gun^  and  is  attached  at  its  two 
ends  to  windlasses  in  the  cheeks,  which  are  each  wound  up  by  a  worm 
working  in  a  geared  wheel  attached  to  each  windlass.  The  apparatus  is 
worked  by  two  hand  wh<?el«,  t    (See  sectional  view  in  Fig.  67.) 

The  cheeks  of  the  gun^^rriage  b  are  each  m^ide  of  two  plates  of  iron 
somewhat  more  than  one  inch  in  thickness,  and  separated  at  their  edges 
by  a  fiat  bar  bent  to  the  required  shape  of  the  cheek.  The^  are  held 
together  by  through  rivets,  as  shown  in  the  figure. 

The  chassis-rails  a  are  single  solid  bars  of  rolled  wrought  iron.  The 
pintle  c  is  cast  hollow  and  bolted  to  the  platform  at  its  fiange.  To  get 
the  chassis  as  near  the  platform  as  possibly,  the  traverse-wheels  are 
attached  to  the  ends  of  the  rails  by  means  ot'  box-girder  arrangements 
of  i^ate  ahd  angle  iron  riveted  together,  g  f.  It  is  easily  traversed  by 
two  men  working  at  cranks  operating  on  geared  wheels  attached  to  the 
rear  traverse- wheels  e.  To  give  the  wheels  e  a  hold  on  the  traverse- 
circles  neoessajy  to  move  the  chassis,  both  wheels  and  circle  are  geared 
into  each  othev.  The  front  traneow  is/  made  circular  in  fc^na,  to  work 
in  a  circular  tmntd. 

T9  the  front  traneem  is  attached  a  ea^t-iron  post,  &,  around  which  a 
stout  breeehiag-rape  passes  to  pfeveut  the  gun-carriage  from  overturn- 
ing in  case  the  friction  apparatus  and  rear  hurters  fail  in  stopping  the 
recoil.  To  thns  stop  is  attached  a  spring  bufter,  i^  to  prevent  a  shock  to 
the  gun-carriage  when*  it  riuis  to  battery. 

The  pear  trnek-wheels  o  have  eccentric  axles,  which,  on  being  thrown 
into  gear,  bring  the  forward  pact  of  the  carriage  on  to  the  forward  truck- 
wheels,  p,  and  place  the  whole  gun  and  carriage  on  rolling  friction.  To 
facilitate  the  metion  to  and  innn  battery  there  are  pulley-blocks  placed 
at  both  ende  c»f  tbe  gun-carriage.  The  rear  block  is  shown  at  m,  and  the 
front  blocks  at  it  n.  The  recoil  is  taken  up  by  the  friction  produced  by 
damps  acting  en  two  mis  of  |iMvallel  plates  k  k  attached  to  the  chassis. 

Elach  set  is<eora])€>se<l  of  eight  plates.  The  amount  of  friction  can  be 
regulated  by  adjasting  the  handle  s  of  the  shaft  which  work{»  the  clamps. 
When  aoijneted  the  handle  ie  held  in  place  by  a  pawl  attached  to  the 
side  of  the  cheek,  as  shown  in  the  figure.  The  final  pinch  on  the 
friction-plates  is  given  to  the  clamps  when  the  short  arm  ^  the  handle 
8  strikes  against  tlie  pawl  r  attached  to  the  side  of  the  chassis-rail. 

The  front  transom  of  the  top  carriage  is  ma4le  of  cast  iron,  and  is  very 
heavy  ;  the  breeobiag-rope  passes  through  staiples  or  loops  attached  to 
this  transom* 

The  particidar  carriage  herein  described  is   very  high  and  heavy 
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weighing  from  eighteen  to  twenty  tons,  while  the  gun  only  weighs  about 
twenty-three  tons.    Its  cost  is  said  to  be  about  $J0,000. 

Some  carriages  for  smaller  guns  than  the  27centimeter  were  being 
made  at  this  place,  in  which  the  chassis  is  formed  by  bending  a  single 
rolled  beam  into  the  form  of  the  letter  U,  as  shown  in  Fig.  68. 

ENGLAND. 

The  British  government  establishment  known  as  the  Waltham  Abbey 
powder-mills  is  situated  on  the  same  canal  and  about  one  mile  north  of 
the  Enfield  small-arms  factory.  It  was  visited  on  the  same  day  with 
the  small-arms  factory,  and  under  the  guidance  of  Mr.  Finlay,  the  fore- 
man of  the  establishment. 

The  buildings  are  built  principally  of  brick  and  scattered  over  a  con- 
siderable extent  of  ground,  as  in  other  establishments  of  this  character. 

The  grounds  are  low  and  fiat  and  intersected  by  numerous  canals, 
which,  with  covered  boats,  afiford  the  means  of  transporting  powder  and 
materials  from  one  building  to  another.  A  large  portion  of  the  grounds 
not  otherwise  occupied  is  planted  with  willow-trees,  placed  at  regular 
intervals ;  the  avenues  are  lined  with  Lombardy  poplars. 

The  principal  w<X>ds  employed  at  this  place  for  making  charcoal  are 
dogwood,  willow,  and  alder.  The  dogwood  is  a  species  of  alder-buck- 
thorn, unlike  the  hedge  buckthorn  of  this  country.  It  is  chiefiy  brought 
from  Belgium,  and  costs  about  $15  per  ton.  It  is  used  in  the  manu- 
facture of  charcoal  for  musket-powder,  while  the  willow  and  alder  are 
employed  for  pebble-powder.  A  seven  years'  supply  of  the  dififerent 
kinds  of  woods  is  kept  on  hadd  for  the  manufacture  of  charcoal. 

The  method  of  making  charcoal  is  similar  to  that  followed  at  Spandan, 
and  is  known  as  the  "  Prussian  process."  One  peculiarity  was,  however, 
noticed,  viz,  burning  the  waste  gases  derived  from  the  distillation  of  the 
wood  under  the  iron  retorts,  for  the  purpose  of  saving  fuel. 

For  pebble-powder  the  wood  is  subjected  to  a  high  heat  for  six  hours, 
and  the  product  is  black  charcoal.  For  musket-powder  the  heat  is  con- 
tinued seven  hours,  but  not  so  high  as  in  the  previous  case ;  the  result 
is  brown  charcoal. 

Dogwood  is  here  considered  the  best  material  for  making  all  kinds  of 
powder,  but  it  is  difficult  to  obtain.  The  size  of  the  sticks  in  the  large 
piles  seemed  not  to  exceed  much  more  than  an  inch  in  diameter. 

The  niter  is  brought  from  India  and  refined  in  the  usual  way. 

The  sulphur  is  imported  from  Sicily  and  is  refined  by  melting  and 
running  into  bloeks,  which  are  broken  up  and  ground  into  a  powder. 
The  apparatus  contains  a  chamber,  into  which  the  residue  of  the  sulphur 
from  the  kettle  is  sublimed. 

The  materials  for  powder,  after  being  pulverized  and  weighed  out  in 
the  proportion  of  75  parts  of  niter,  15  of  charcoal,  and  10  of  sulphur 
into  lots  of  sixty  pounds,  are  put  each  lot  into  a  bag,  and  carried  to  the 
mixing-machine.  This  machine  is  composed  of  a  revolving  drum  made 
of  bronze,  inside  of  which  is  a  set  of  some  forty-four  arms  attached  to  a 
sleeve  around  the  shaft  of  the  drum,  and  which  revolve  in  the  opposite 
direction  from  that  of  the  drum. 

The  operation  of  mixing  is  quickly  done,  and  the  mixture  falls  out 
into  a  box,  when  it  is  taken  to  the  wheel-mills  to  be  incorporated. 

The  wheels  are  made  of  cast  iron  and  weigh  about  4J  tons  each. 
Two  wheels  roll' about  the  same  vertical  shaft  and  constitute  a  set.  A 
charge  of  60  pounds  runs  about  4.J  hours. 

There  are  some  six  sets  of  wheels  in  each  building,  separated  by  a 
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brick  partition,  as  shovm  in  the  accompanyiug  Fig.  CO.  Explosions 
in  the  wheel-mills  take  place  on  an  average  about  once  in  every  seven- 
teen months,  but  are  not,  as  a  general  rule,  attended  with  serioas  resalts.  . 

It  was  stated  by  the  foreman  that  but  two  serious  accidents  had  oc- 
curred in  the  entire  establishment  in  thirty  years.  In  the  first  explosion 
seven  persons  were  killed ;  in  the  second  one  person  was  killed.  The 
brick  partition- walls  are  about  3  or  4  feet  thick.  The  roof  and  outer 
walls  are  made  of  thin  boards  fastened  to  a  light  iron  frame.  Over 
each  set  of  wheels  is  a  tank  of  water,  which  is  spilled  by  the  upward 
action  of  a  board.  This  board  is  attached  to  a  shaft  which  runs  throagli 
all  the  rooms,  and  when  any  one  of  the  boards  is  lifted  by  an  explosion 
the  composition  in  all  the  troughs  is  immediately  drenched  with  water, 
and  the  explosion  is  prevented  from  spreading. 

There  is  also  a  cord  and  pulley  in  each  room,  arranged  so  that  the 
troughs  may  all  be  drenched  from  the  outside  at  the  will  of  the  work- 
men. 

The  incorporated  cake  formed  under  the  wheels  is  taken  to  the  "break- 
ing-down mill ''  and  reduced  to  dust.  ^ 

To  make  "pebble- powder,"  the  dust  from  the  breaking-down  mill  u 
pressed  into  cakes  or  sheets  about  15  inches  wide,^7  inches  long,  and 
five-eighths  inch  thick.  Figure  70  shows  the  arrangiment  of  the  various 
parts  of  the  press  for  forming  the  cakes:  a  represents  the  hydraulic- 
press  with  its  water-cylinder  below  the  floor  of  the  pressroom ;  the  boi 
b  for  holding  the  composition  is  made  of  bronze  and  covered  with  wood. 
The  box  has  in  it  two  rows  of  twenty-four  sheets  each  of  bronze,  held  in 
racks  about  IJ  inches  apart.  The  spaces  between  the  bronze-sheets  are 
filled  with  powdered  composition,  the  box  being  placed  with  the  edges 
of  the  sheets  upward  for  the  purpose.  The  racks  which  hold  the  slieets 
in  place  are  withdrawn  when  the  spaces  are  filled.  The  spaces  filled  by 
the  racks  are  then  filled  up  with  more  composition.  The  hinged  top  of 
the  box  is  closed,  the  box  turned  over  on  its  side  and  transferrod  by  the 
overhead  crane  c  to  the  press.  The  windlass  d  is  for  the  purpose  of 
raising  the  box  before  moving  it  to  the  press. 

The  dust  is  compressed  dry.  After  compression  the  spaces  between 
the  sheets  are  reduced  to  five-eighths  of  an  inch. 

The  piston  being  below,  the  contents  of  the  box  is  pressed  upward 
against  a  stout  and  thick  piece  of  wood  resting  against  cross-piecesr 
which  are  connected  to  the  cylinder  by  stout  tie-rods.  When  the  com- 
pression of  the  composition  is  completed  a  bell  rings  automatically,  and 
the  workman  shuts  off  the  hydraulic  pressure.  A  single  charge  for  the 
press  weighs  800  pounds,  and  it  takes  about  twenty-five  minutes  to  com- 
plete the  compression. 

The  sheets  are  broken  up  into  grains  of  nearly  cubical  form  by  pass- 
ing them  through  two  sets  of  fluted  rollers  at  right-angles  to  each  other. 
The  rollers  and  all  the  principal  parts  of  the  machines  are  made  of  bronze. 
The  edges  of  the  flutes  or  knives  for  cutting  the  sheets,  first  into  long 
strips  and,  second,  into  cubes,  are  made  somewhat  dull,  to  prevent  the 
edges  from  turning.  In  splitting  the  cake  they  penetrate  about  one- 
thirty-second  inch  on  each  side  of  it 

The  general  arrangement  of  the  parts  of  this  machine  is  shown  in  the 
annex^  Figure  71 :  a  represents  the  sheet  or  cake  to  be  broken  in^ 
pejbbles;  ft,  the  first  set  of  breaking-rollers;  c,  the  strips  of  brokeii 
cake  lying  on  the  endless  band  of  cloth  d^  which  transfers  the  strips  to 
a  second  band  of  cloth,  e,  by  which  they  are  carried  to  the  second  set 
of  breaking- rollers  /;  g  represents  the  cubical  pieces  of  cake,  which  f»*^ 
into  a  revolving  sieve,  h. 
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The  small  pieces  of  cake  are  sifted  oat  by  falling  tbroagh  the  meshes 
of  the  revolving  sieve.  The  larger  pieces  are  separated  from  the  other 
pieces  by  hand.  The  pebbles  are  polished  by  rolling  them  in  barrels. 
There  are  two  operations  in  this  process ;  in  the  latter  operation  a  cer- 
tain quantity  of  black  lead  is  added  to  retard  the  inflammation  of  the 
powder  in  the  gun. 

The  standard  density  of  Waltham  Abbey  musket-powder  is  1.72,  while 
that  of  pebble-powder  varies  from  1.78  to  1.81. 

A  department  of  the  Waltham  Abbey  mills  is  devoted  to  the  manu- 
facture of  gun-cotton.  The  material  used  for  gun-cotton  is  cotton-waste 
carefully  picked  over,  to  remove  strings  and  other  objectionable  mate- 
rials. After  the  waste  is  dried  in  a  peculiar  manner,  it  is  soaked  in 
nitric  and  sulphuric  acids ;  it  is  then  washed  thoroughly  and  converted 
into  pulp  by  machines  similar  to  those  used  in  paper-mills  for  cutting 
tip  rags.  In  the  pulp  form  the  gun-cotton  is  compressed  into  short  cyl- 
inders under  a  hydrostatic  press.  The  cylinders  are  about  three  inches  in 
diameter,  and  one  and  one-fourth  inches  high.  Gun-cotton  in  this  form 
will  not  explode  except  by  a  detonator,  or  by  a  portion  of  dry  gun-cotton. 
It  is  employed  in  the  English  service  only  for  torpedoes,  petards,  &c. 

The  apparatus  and  machinery  of  this  department  appear  to  be  new 
and  very  complete. 

The  Woolwich  arsenal  is  situated  on  the  Thames  River,  below  and  near 
London.  It  ts  devoted  to  the  manufacture  of  cannon,  cartridges,  projec- 
tiles, ammunition,  and  other  ordnance  material  for  the  British  army  and 
navy  services.  It  is  divided  into  the  gun  department,  the  carriage  de- 
partment, the  projectile  department,  and  the  small-arm  cartridge  depart- 
ment, each  under  the  separate  command  of  a  colonel  of  the  royal  artillery, 
who  is  termed  the  superintendent,  and  is  directly  responsible  to  the  chief 
of  artillery,  stationed  in  London.  Each  head  of  a  department  in  the 
AVoolwlch  arsenal  is  assisted  by  one  or  more  subordinate  officers  of  the 
royal  artillery,  termed  "  assistant  superintendents  ^  or  "  instructors.^ 

The  workshops  in  the  several  departments  are  not  laid  out  or  built 
after  any  particular  system,  but  are  apparently  the  results  of  the  suc- 
cessive growths  of  the  establishment,  covering  a  period  of  many  years, 
but  they  appear  to  be  well  arranged  for  the  work  to  be  done,  and  the 
machinery  appears  to  bo  of  the  latest  and  most  approved  description. 

The  cranes  for  lifting  heavy  material  are  scattered  throughout  the  yard 
and  are  worked  by  hydraulic  power  after  the  plan  invented  by  Sir  Will- 
iam Armstrong. 

The  hydraulic  press,  the  accumulator,  and  the  steam-engine  which 
works  them,  are  placed  near  the  river-bank,  and  the  pressure  is  commu- 
Dicated  through  iron  pipes  for  long  distances.  In  this  way  the  cranes 
are  always  ready  for  use. 

Stores  are  transported  from  one  point  to  another  in  the  yard  hy  a 
narrow-gauge  railway,  the  track  of  which  is  formed  of  cast-iron  plates 
with  grooves  in  them  for  the  car-wheels,  at  the  same  time  the  surface 
of  the  iron  plates  is  checked  to  serve  the  purpose  of  a  foot-walk.  (See 
Fig.  72.)  The  roadways  are  formed  of  asphaltum  concrete,  and  are  very 
smooth. 

In  the  British  service  all  cannon  projectiles  are  made  of  cast  iron. 

The  blind  shell  or  "  chilled  shot,"  for  penetration  in  iron,  is  made  hard 
at  the  point  by  casting  the  forward  part  in  iron  molds  which  chill  it. 
The  other  portion  of  the  shell,  or  body,  is  cast  in  ordinary  molding- 
sand.  The  eflfect  of  this  mode  of  casting  a  projectile  is  shown  in  some 
specimens  split  in  two  longitudinally.  (See  Fig.  73.)  These  projectiles 
are  known  as  Palliser  shot  and  shells.    There  is  an  orifice  at  the  bottom 
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formed  by  iuserting  a  screwplag  (a)  into  the  mold  in  which  the  sheU 
is  cast.  This  projectile  has  no  fase,  the  powder-charge  being  ignited  at 
the  moment  of  impact  by  the  heat  generated ;  12-inch  shot  of  this  de- 
scription have  been  known  to  penetrate  18^  inches  of  iron.  As  chilled 
cast-iron  shot  break  np  into  many  pieces  in  penetrating  iron  plates,  the 
penetration  is  said  to  be  diminished  by  placing  the  plates  at  a  certain 
distance  apart;  an  arrangement  which,  by  permitting  the  fragments  to 
spread  out,  causes  them  to  meet  with  increased  resistance. 

The  live  or  common  shell  is  much  thinner  than  the  blind  shell,  has  a 
fuse-hole  in  the  point,  and  is  cast  in  sand  molds.  The  fuse  is  the  ordi- 
nary wooden  time-fuse,  with  an  igniter  for  the  heavy  gnns.  The  shrap- 
nel are  similar  in  their  operation  to  the  old  bullet-shell  of  Hotchkiss. 
The  body  is  of  cast  iron,  open  at  the  top.  After  it  is  loaded  with  bul- 
lets it  is  closed  with  a  wooden  top,  covered  with  a  cup  of  thin  wrought 
iron,  which  is  riveted  to  the  body  of  the  shell.  The  powder-chamber  is 
under  the  column  of  bullets  and  at  the  base  of  the  body. 

The  powder  is  introduced  into  the  chamber  through  a  tube  concentric 
with  the  mass  of  bullets,  and  its  action  is  to  project  the  bullets  forward 
without  rupturing  the  body,  giving  them  thereby  increased  velocity  in 
the  proper  direction. 

This  form  of  shrapnel  is  now  employed  for  all  calibers  of  guns  in  the 
British  service. 

The  tin  case  of  canister-shot  is  lined  with  segments  of  wrought-iron 
plates,  sufficiently  thick  to  prevent  them  from  taking  the  rifling,  and  at 
the  same  time  to  protect  the  lands  of  the  rifling  from  the  action  of  the 
contained  projectiles,  which  are  cast-iron  balls ;  the  interstices  are  filled 
with  sand  and  clay. 

In  the  large  rifle-projectiles  fired  with  high  velocity,  the  lower  row  of 
rifle-studs  have  been  set  forward  and  an  intermediate  row  introduced, 
making  three  rows  in  all.  The  object  of  moving  forward  the  lower  row 
of  studs  is  to  diminish  the  length  of  the  rifle-grooves  in  the  direction  of 
the  bottom  of  the  bore,  and  thereby  strengthening  the  gun.  The  stads 
of  the  upper  row  are  made  narrow  to  tit  the  increasing  twist  of  the  ri- 
fling. All  of  the  studs  are  made  of  brass  seven  parts,  of  copper  and  one 
part  of  zinc.  The  cavities  into  which  the  studs  are  fastened  are  under- 
cut by  a  tool  of  simple  construction,  and  the  studs  are  forced  in  by  a 
press,  an  operation  which  is  performed  very  rapidly.  The  form  of  the 
studs  and  shape  of  the  cavity  are  shown  in  Fig.  74.  The  quality  of  the 
iron  used  for  projectiles  at  Woolwich  is  very  carefully  considered,  and 
the  mixture  of  different  kinds  of  pigirou  to  form  it  is  the  result  of  great 
research  and  experiment. 

The  surface  of  a  chilled  shot  is  made  smooth  with  grindstooes,  and 
for  this  purpose  it  is  placed  in  a  revolving  fixture,  with  the  surface  in 
contact  with  the  stone.  A  variation  of  only  0".03  is  allowed  in  the 
diameter  of  a  12-inch  shot,  while  the  windage  around  the  body  is  0".08, 
and  that  around  the  studs  is  0".05. 

The  surface  of  the  studs  is  planed  off  in  suitable  machines.  Iron 
flasks  are  used  in  molding,  and  the  molders  work  in  a  circle,  in  the  center 
of  which  is  a  crane  for  lifting  the  molds,  patterns,  &c.  To  prevent  the 
points  of  chilled  shot  from  splitting  in  cooling  in  the  open  air,  they 
are  placed  point  downward,  and  covered  with  sand  for  tweutyfoar 
hours. 

Shells  are  tested  by  submitting  them  to  a  water-pressure  of  120  pounds 
per  square  inch,  which  develops  any  small  holes  or  cracks  in  the  metal 
which  might  otherwise  escape  the  eye.  The  interior  of  the  shell  is 
covered  with  a  species  of  sealing-wax,  which  is  made  smooth  by  ex- 
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posure  to  a  body  of  steam  introdaced  throagh  a  pipe  inserted  into  tbe 
fuse-hole. 

(Drawings  of  the  varioas  kinds  of  projectiles  in  use  in  the  British 
service  will  be  found  in  Part  II  of  Rifle  Ammanition,  published  by 
authority,  &c.) 

The  percussion-fuse  is  employed  with  all  common  shells.  It  is  com- 
posed of  a  brass  housing  containing  the  exploding  apparatus,  and  which 
is  screwed  into  the  fuse-hole.  This  apparatus  consists  of  a  plunger,  on 
the  top  of  which  is  the  percussion-fulminate.  This  plunger  is  held  in 
place  at  the  bottom  of  the  housing  by  a  tube  which  rests  on  the  plunger; 
it  is  also  kept  in  place  by  a  wire  which  passes  through  crosswise  holes, 
and  is  held  in  by  solder.  This  wire  is  pulled  out  just  beifore  the  pro- 
jectile is  inserted  into  its  piece,  which  allows  the  tube  to  press  back 
against  the  plunger  when  the  gun  is  fired.  When  the  projiBctile  strikes 
its  object,  both  plunger  and  tube  move  forward,  and  explode  the  fulmi- 
nate by  striking  it  against  a  point  fixed  in  the  top  of  the  housing. 

Cartridges  for  cannon  are  kept  in  the  magazine  in  zinc  cans,  which 
have  water-tight  covers  and  handles  of  galvanized  iron.  Each  can 
contains  a  single  cartridge,  and  is  used  as  a  pass-box  for  carrying  the 
cartridge  from  tbe  magazine  to  the  piece. 

The  department  for  the  manufacture  of  cannon,  and  known  as  the 
"  gun-factory,''  was  under  the  control  of  Colonel  Campbell,  R.  A.,  assisted 
by  Major  Maitland  and  Lieutenant  Jones,  of  the  same  branch  of  the 
service. 

The  board  witnessed  the  operation  of  winding  a  coil  for  a  12-inch  rifle. 

The  bar  of  iron  to  be  coiled  is  heated  in  a  furnace,  which  is  some  200 
feet  long.  The  coiling-machine  is  quite  simple,  consisting  of  a  mandrel 
turned  by  a  powerful  combination  of  geared  wheels,  as  shown  in  Fig. 
75.  The  end  of  the  bar  to  be  coiled  has  a  hole  which  fits  onto  a  pin  on 
the  flange  of  the  coiling-machine,  and  to  prevent  the  coils  from  over- 
lapping each  other  the  end  is  tapered,  as  shown  in  the  figure.  To  make 
the  coil  as  compact  as  possible,  there  is  a  pressure-roll  bearing  against 
the  under  surface  of  the  coil  as  it  is  formed. 

The  coil  is  then  placed  in  a  ft(rnace  alongside  of  the  steam-hammer, 
and  when  all  parts  of  it  have  reached  a  welding-heat  it  is  removed  to 
the  hammer  and  hammered,  first  endwise  and  then  sidewise,  until  the 
entire  mass  is  made  solid.  Sand  is  thrown  on  the  heated  mass  as  it  is 
transferred  from  the  furnace  to  the  hammer  to  clear  it  of  oxide,  which 
might  otherwise  scale  and  prevent  the  surface  from  welding  perfectly. 
There  seems  to  be  but  little  difiQculty  in  welding  the  coils  and  getting 
sound  work. 

Inquiries  were  made  about  the  practicability  of  welding  large  masses 
of  low  steel. 

The  foreman  of  the  gun-shops  thought  it  could  be  easily  done.  Mr. 
Fraser  thought  it  impracticable.  This  question  had  reference  to  the 
experiments  about  to  be  made  at  the  Springfield  armory  with  the  Hitch- 
cock gun. 

The  experience  at  Woolwich  in  welding  together  large  slabs  of  iron 
to  form  the  trunnion-pieces  of  large  guns,  to  say  nothing  of  the  numer- 
ous welding-surfaces  in  a  large  coil,  would  seem  to  favor  the  idea  of 
making  a  homogeneous  wrought-iron  gun  with  proper  appliances  for 
doing  the  work. 

Mr.  Frazer  and  other  gentlemen  at  Woolwich  seemed  to  think  the 
Hitchcock  process  impracticable.  A  vast  sura  of  money  has  been  spent 
by  the  English  government  in  experiments  in  the  manufricture  of  heavy 
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cannon.    The  result  is  seen  in  tbe  Frazer  gun,  and  with  which  those 
concerned  in  its  manufacture  seemed  to  be  well  satisfied. 

Witnessed  the  welding  of  a  coil  for  a  Palliser  tube.  Three  of  these 
coils  are  welded  together,  end  to  end,  by  the  pressure  of  a  screw  specially 
arranged  for  the  purpose. 

The  interiors  of  all  guns  are>  carefully  inspected  by  taking  an  impres- 
sion of  the  bore  in  gutta-percha  softened  in  warm  water.  Four  impres- 
sions are  necessary  to  cover  the  entire  surface  of  the  bore.  The  soft 
gutta-percha  is  spread  along  the  side  of  a  wedge-shaped  stick,  which 
stick  is  inserted  into  the  bore ;  another  wedge-shaped  stick,  the  counter- 
part of  the  first,  is  also  driven  into  the  bore,  pressing  the  gutta-percha 
into  all  the  inequalities  of  the  surface.    (See  Fig.  76.) 

An  examination  was  made  of  the  impression  taken  in  this  way  of  the 
surface  of  the  bore  of  a  gun  that  had  been  fired  between  400  and  500 
times.  The  impression  was  taken  over  the  seat  of  the  charge,  and  very 
much  resembled  the  bark  of  an  elm  tree  in  its  roughness  and  deep  fur- 
rows. 

One  great  advantage  claimed  for  the  Woolwich  system  is,  that  its 
guns  do  not  burst  explosively,  and  when  a  tube  cracks  or  is  too  deeply 
furrowed  it  can  be  replaced  by  a  new  one.  When  the  surface  of  the  bore 
over  the  seat  of  the  projectile  has  become  deeply  furrowed  by  long  firing, 
say  500  rounds,  the  old  vent  is  closed,  the  piece  turned  over,  and  a  new 
vent  bored  from  the  bottom,  which  then  becomes  the  top  of  the  piece. 

The  proof  of  heavy  rifles  in  the  British  service  is  a  service-shot  with  a 
charge  of  powder  25  per  cent,  greater  than  the  service-charge.  The 
piece  is  fired  twice  in  this  way  and  once  with  a  service-charge. 

The  carriage  department  is  under  direction  of  Colonel  Field,  E.  A., 
assisted  by  Major  Oldfield,  E.  A.  In  it  are  made  not  only  all  the  artil- 
lery-carriages for  the  army  and  navy,  but  the  transport-wagons,  ambo- 
lances,  &c.,  for  all  branches  of  both  services. 

Thenew  field-gun  carriage,  limber, and  caisson  are  made  almost  wholly 
of  plate  and  angle  iron  rolled  for  the  purpose  in  the  arsenal  workshops. 

The  stock  of  the  field-gun  carriage  is  n^ade  of  two  pieces  of  boiler- 
plate, stiffened  at  the  outer  edges  by  angle-iron  riveted  on.  (Fig.  77.) 
The  trunnion-beds  of  this  carriage  are  forged  to  the  required  shape,  and 
welded  to  the  angle-iron  of  the  upper  edge  of  the  cheek,  which  is  also 
welded  to  the  lower  piece  of  angle-iron,  forming  a  continuous  flange 
around  the  entire  outer  edge  of  the  cheek. 

The  axle-tree  is  built  up  in  the  manner  shown  in  Fig.  78,  and  is  united 
to  the  stock  by  angle-irons  riveted  on  to  the  cheek.  The  main  portion 
of  the  axle-tree  is  of  forged  iron.  To  compensate  for  the  lightness  of 
the  body  this  part  is  stiffened  by  two  pieces  of  boiler-plate  riveted  od, 
one  on  each  side,  as  shown  in  the  figure  and  cross-section. 

The  handspike  is  of  wood  and  detachable. 

There  is  a  small  box  with  a  lid-cover  placed  in  the  stock  for  carrying 
the  smaller  implements.  There  are  also  two  seats  for  cannoneers  on 
the  axle-tree,  one  on  each  side  of  the  stock. 

The  calibers  of  the  field-guns  are  the  9-pounders  (3  inch)  and  the  Im- 
pounders (3.6  inch.) 

The  spare  wheel  on  the  caisson  is  carried  between  the  body  and  limber. 
Two  cannoneers  ride  on  the  front  chest  of  the  body  of  the  caisson,  one 
on  each  side  of  the  nave  of  the  spare  wheel,  and  three  cannoneers  ride 
on  the  rear  chest,  facing  to  the  rear.  Shafts  for  the  off  wheel-horse  ar® 
employed  as  usual  in  the  English  service.  , 

The  fortress-carriage  in  general  use  is  similar  to  that  noticed  a^d 
sketched  in  the  Armstrong  department  of  the  Vienna  Exposition,  except 
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that  iu  case  of  the  12-incli  rifle  a  provision  is  made  to  work  tbe  rear 
eccentric  of  the  gun-carriage  by  a  hydraulic  jack  attached  to  one  of  the 
checks. 

In  the  naval  carriage  for  this  gun  a  rope  and  pulley  is  employed  to 
work  this  eccentric  in  addition  to  the  hydraulic  jack,  in  case  the  latter 
should  be  out  of  order. 

It  was  stated  that  some  thirty  Moncrieff  depressing-carriages  have 
been  made  anti  are  now  in  the  service.  The  cost  of  this  carriage  is  very 
great  compared  to  the  ordinary  carriage,  but  as  they  do  not  require  an 
expensive  casemate  to  shelter  them  their  advocates  claim  that  they  are 
on  the  whole  cheaper  than  the  ordinary  fortress-carriage. 

A  siege-carriage  lately  devised  by  Captain  Moncrieff  was  shown,  in 
which  the  force  of  Ihe  recoil  is  stored  up  by  air  and  water  in  a  large 
cylinder  under  the  breech  of  the  gun,  for  the  purpose  of  raising  it  from 
the  depressed  position  for  loading  to  the  position  in  which  it  is  fired. 

Also  examined  several  specimens  of  muzzle-pivoting  carriages,  in 
which  the  power  of  raising  the  gun  was  hydraulic.  Screws  are  employed 
to  relieve  the  pressure  of  the  gun  on  the  water.  A  transverse  section  of 
this  carriage,  shown  in  Fig.  79,  gives  a  general  idea  of  its  peculiar  fea- 
tures. 

Small-arm  ammunition  is  distributed  in  the  field  by  means  of  carts 
drawn  by  two  horses  abreast.  Artillery  ammunition  is  transported  in 
wagons. 

The  naves  of  artillery-wheels  are  made  of  a  bronze,  the  composition 
of  which  is  85  parts  of  copper  to  15  of  tin.  The  wheels  are  put  together 
by  hydraulic  pressure,  and  held  in  place  by  wedges  driven  into  the  ends 
of  the  spokes.  The  general  arrangement  of  the  press  is  shown  in  Fig. 
80,  in  which  a  represents  the  six  hydraulic  pumps,  one  for  each  felloe 
or  each  set  of  two  spokes.  A  plate  is  applied  over  the  center  of  the 
wheel  to  keep  the  spokes  in  proper  place.  The  tire  is  fitted  to  the  wheel 
by  placing  the  latter  on  an  iron  plat«  so  arranged  as  to  float  in  a  reser- 
voir of  water.  Before  the  tire  is  fitted  the  wheel  is  submerged  to  swell 
the  wood  and  prevent  the  hot  tire  from  burning  it;  after  the  tire  is  ap- 
plied to  the  wheel  the  plate  is  again  submerged  to  complete  the  shrink- 
age of  the  tire  and  consolidation  of  the  wheel. 

Stores  were  being  prepared  and  shipped  from  this  arsenal  in  large 
quantities  for  the  Ashantee  expedition.  Among  them  was  a  light  iron 
carriage  of  very  simple  construction  for  a  7-pounder  rifle-gun.  (See  Fig. 
81.)  There  were  also  a  large  number  of  hand-carts  for  conveying  all 
kinds  of  stores,  and  intended  to  be  drawn  by  natives.  The  absence  of 
roads  and  the  density  of  the  forests  to  be  passed  through  rendered  the 
usual  carriages,  drawn  by  horses  or  mules,  impracticable. 

The  artillery  practice-grounds  are  at  Shoeburyness,  about  forty  miles 
from  London,  near  the  mouth  of  the  Thames. 

The  establishment  is  quite  extensive,  well  laid  out,  and  very  complete 
in  all  the  requisites  for  carrying  on  experiments,  and  giving  instruction  in 
the  artillery  branch  of  the  British  service.  During  the  presence  of  the 
board  two  batteries  of  light  artillery  from  the  barracks  at  Woolwich 
arrived  by  transport  to  undergo  a  drill  in  siege-artillery,  which  was  to 
last  some  nine  or  ten  days. 

In  addition  to  the  companies  of  artillery,  there  are  some  seventy  artil- 
lery officers  on  duty,  most  of  them  for  purposes  of  instruction. 

Examined  three  Moncrieff  carriages,  with  guns  mounted  on  them  for 
practice.  One  of  the  carriages  was  made  on  the  original  plan,  as  shown 
in  the  published  reports,  the  other  two  (one  for  a  9  inch  and  one  for  a 
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6.3iQch  Palliser  gun)  are  of  a  later  and  more  improved  model.  The 
mode  of  working  these  carriages  under  fire  was  shown  for  the  informa- 
tion of  the  board,  and  was  apparently  satisfactory  in  every  respect.  The 
muzzle  is  depressed  for  loading,  and  a  jointed  ramrod  is  employed  to 
push  the  charge  home.  The  joint  is  made  by  screwing  the  end  of  the 
extension  into  a  female  screw  formed  in  a  socket  at  the  end  of  the  first 
joint.  (Fig.  82.)  The  pitch  of  the  screw-thread  is  made  quick  to  facilitate 
attachment  and  detachment  of  the  extension,  which  is  only  used  in  spong- 
ing and  pushing  the  cartridge  home. 

A  telescopic  ramrod  has  been  tried  in  the  British  service,  but  has  not 
been  found  to  work  satisfactorily.  An  approximate  elevation  of  the 
piece  on  the  Moncrieff  carriage  is  fixed  betore  it  is  raised  to  the  firing 
position,  and  carefully  adjust^  afterward.  The  operations  of  elevating 
and  traversing  are  both  done  by  cranks  working  geared  wheels.  The 
gun  is  raised  to  the  firing  position  simply  by  releasing  the  compresser 
which  holds  the  gun-carriage  down  after  recoil. 

The  objections  urged  against  this  carriage  are  its  complicated  con- 
struction and  the  difficulty  of  depressing  it  by  hand.  The  parapet  partly 
overhangs  the  platform  on  which  the  gun  is  mounted. 

Some  practice  was  also  shown  with  a  9-inch  gun  mounted  on  a  bar- 
bette front-pintle  carriage  without  the  pintle.  The  target  was  a  buoy 
on  the  water  about  1,800  yards  distant.  The  charge  was  50  pounds  of 
powder  and  a  projectile  weighing  250  pounds ;  some  nine  or  ten  rounds^ 
were  fired  in  all  from  the  various  guns,  and  alihough  the  flight  wa^ 
accompanied  with  the  peculiar  "  wabbling"  sound  of  studded  projectiles 
moving  through  the  air,  they  all  fell  very  nearly  in  a  line  with  the  tar- 
get. The  elevating  apparatus,  consisting  of  a  combination  of  rack, 
worm,  and  pinion,  is  placed  on  both  cheeks  of  the  gun-carriage  when 
mounted  in  casemate,  as  the  position  of  the  chassis  may  be  such  that 
one  cheek  may  not  be  accessible  to  the  gunner.  In  other  carriages  this 
apparatus  is  only  placed  on  the  right  cheek.  The  traversing  apparatus 
ai^d  all  parts  of  the  carriage  appeared  to  work  well.  The  hydraulic 
buffer  checked  the  gun-carriage  before  it  reached  the  rear  hurters. 
When  the  rails  are  wet,  however,  the  gun-carriage  will  reach  the  hurters. 
The  general  arrangement  of  the  traversing  apparatus  and  the  hydraulic 
buffer  is  shown  in  Fig.  83. 

An  experimental  sie^e-carriage  was  noticed.  The  cheeks  of  this  car- 
riage are  made  in  a  manner  similar  to  that  of  the  field-carriage  already 
described,  and  the  angle-iron  at  the  edges  is  placed  on  the  outside  of 
the  cheek.  The  peculiar  feature  of  this  carriage  is  the  arrangement  for 
shifting  the  gun  from  the  firing  to  the  traveling  trunnion-beds,  and  vice 
versuj  without  the  necessity  of  lifting  it  from  the  beds.  This  arrange- 
ment consists  in  removing  the  piece,  a,  Fig.  84,  sliding  the  gun  to  the 
rear,  and  turning  the  piece  a  end  for  end,  and  placing  it  in  front  of  the 
trunnions. 

In  both  positions  the  piece  a  is  secured  by  three  screw-bolts,  which 
pass  through  its  flange  and  the  angle-iron  of  the  cheek.  The  elevat- 
ing apparatus  of  this  carriage  is  the  usual  combination  of  curved  rack, 
pinion,  and  worm. 

The  worm  is  attached  to  the  outside  of  the  right  cheek.  The  naves  of 
the  wheels  are  made  of  metal  and  the  spokes  are  unusually  strong  and 
heavy. 

A  siege-carriage  of  this  description  was  also  observed  with  a  howitzer 
mounted  on  it.  The  cheeks,  however,  behind  the  position  of  the  elevat- 
ing-screw were  lightened  by  cutting  away  the  inner  portions  of  the 
plates  or  webs. 
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Experiments  were  being  made  by  firing  against  a  sanken  battery  con- 
stracted  with  a  doable  parapet,  somewhat  like  that  shown  in  Fig.  85. 

The  inner  slopes  of  the  parapets  were  finished  with  gabions  bound 
with  strips  of  galvanized  sheet-iron,  and  there  was  a  furrow  in  the 
doable  parapet  for  sighting  the  piece.  The  firing  against  this  parapet 
was  from  another  siege-battery,  distant  about  one-half  of  a  mile.  The 
projectiles  were  live  shells. 

Witnessed  the  tests  made  to  determine  the  qaality  of  metal  of  certain 
5-inch  wrought-iron  plates,  made  by  John  Brown  and  Oammel,  for  the 
iron  casemates  erecting  by  the  British  government.  A  plate  is  selected 
as  the  representative  of  a  lot  of  plates,  suspended  as  a  pendulum,  and 
fired  at  with  a  7-inch  rifle-gtin  with  a  charge  of  nine  pounds  of  powder 
and  a  projectile  of  115  pounds.  The  distance  between  the  plate  and 
gun  was  100  feet.  The  metal  is  considered  to  be  of  proper  quality  if  the 
projectile  barely  passes  through  the  plate,  raising  it  in  flakes  on  the 
back.    It  is  condemned  if  the  plate  breaks  or  cracks  badly. 

Several  old  targets  were  observed  which  had  been  used  for  experi- 
mental purposes.  One  was  a  masonry  casemate,  which  had  been  de- 
stroyed by  firing  into  it :  another  was  made  up  of  plates  of  iron  with  the 
intervals  filled  with  teak  wood. 

In  still  another  target  the  original  thickness  of  the  plates  amounted  to 
14^  inches,  and  it  had  a  wood  backing.  These  had  been  perforated 
through  and  through  with  12-inch  rifle-shot.  Over  the  center  of  this 
target  was  placed  a  plate  4  inches  thick,  making  a  total  thickness  of 
metal  of  18J  inches,  which  had  also  been  completely  perforated  by  a  12- 
inch  shot,  the  powder-charge  being  regulated  to  reduce  the  velocity  to 
what  it  would  be  at  a  distance  of  1,200  yards. 

The  experiments  with  the  Palliser  chilled  shot  show  that  the  body  or 
soft  portion  of  the  shot  breaks  up  in  passing  through  armor-plates,  but 
that  the  hardened  point  remains  intact ;  and  that  spaces  between  the 
plates  serve  to  diminish  the  penetration  by  allowing  the  fragments  to 
spread  out  in  these  spaces. 

The  12-inch  chilled  shot  has  three  rows  of  buttons,  while  the  shell  of 
the  same  caliber  ha«  but  two.  Pebble-powder  is  employed  in  9-inch 
rifles  and  upwards.  Powder  known  as  L.  G.  E.  (large-grain  rifle)  may 
also  be  employed  in  the  larger  guns,  but  a  certain  reduction  in  the 
-weight  of  the  charge  is  necessary  to  compensate  for  greater  quickness 
oY  burning. 

In  the  British  service  the  chassis  is  called  "  the  platform,"  and  the 
traverse  circles  "  the  racers." 

Witnessed  a  detachment  of  non-commissioned  officers  drilling  at  load- 
ing and  unloading  a  9inch  gun  on  a  raft  made  of  commissary  casks  cov- 
ered with  balks  and  planks. 

After  our  visit  to  Shoeburyness  called  on  General  Sir  John  Adye,  chief 
of  artillery,  and  thanked  him  tor  the  permission  he  had  kindly  extended 
to  the  board  to  visit  and  examine  the  various  establishments  under  his 
control.  At  this  interview  we  were  shown  the  report  of  certain  experi- 
ments then  being  made  in  France  to  compare  the  English  and  French 
systems  of  field-artillery  as  regards  range  and  accuracy  of  fire.  The 
results  of  the  firings  were  shown  to  the  eye  by  colored  rectangles  which 
included  all  the  shots  at  a  given  range.  Targets  of  similar  character 
were  also  shown  which  were  made  by  certain  heavy  British  guns.  In 
the  trials  to  which  they  referred  the  projectiles  actually  struck  the  ground 
and  the  position  on  the  vertical  plane  of  the  target  was  calculated. 

The  grouping  of  the  shots  was  very  close,  and  in  some  cases  there 
was  actual  coincidence. 
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Majors  Benton  and  Crispin  visited  Firth's  steel-manufactory  in  Shef- 
field on  the  30th  of  September,  1873.  The  entire  establishment  employs 
about  1,000  workmen,  and  is  devoted  to  the  manufacture  of  cast  steel 
in  a  great  variety  of  forms,  viz,  for  tools,  bars,  sheet,  railroad-tirea, 
cannon-tubes,  &c.  The  material  from  which  the  cast  steel  is  made  is 
principally  Swedish  iron,  of  which  there  is  a  supply  of  some  18,000  tons 
on  hand  at  the  factory. 

The  process  of  manufacture  is  the  old  and  reliable  one  of,  1st,  con- 
verting the  bar  into  blister-steel  by  cementation ;  2d,  breaking  the  bars 
of  blister-steel  into  small  pieces,  and  melting  them  in  crucibles  with  coke 
and  manganese ;  3d,  hammering  the  ingot  under  heavy  steam-hammers. 

The  form  of  the  cementation-furnace  is  shown  in  Fig.  86. 

The  bars  of  iron,  weighing  in  all  about  6  tons,  are  laid  in  layers  in 
each  furnace,  interspersed  with  powdered  charcoal,  and  subjected  to 
beat  for  about  six  days. 

The  ordinary  crucibles  employed  at  this  establishment  are  made  of  a 
whitish  clay,  similar  to  that  used  in  making  fire-brick.  The  clay  is  worked 
over  or  kneaded  by  the  bare  feet  of  the  workmen,  and  then  cut  with  a 
spade  into  blocks,  each  one  of  sufficient  size  to  make  a  crucible.  This 
block  is  then  placed  in  a  die,  and  by  means  of  a  plunger  it  is  formed  into  a 
crucible,  as  shown  in  Fig.  87 ;  after  drying,  the  crucible  is  ready  for  use. 

For  the  finer  qualities  of  steel  the  crucibles  are  partly  made  of  black- 
lead,  and  formed  in  a  machine  worked  by  steam.  The  punch  is  worked 
like  an  ordinary  steam-hammer,  and  the  dies,  four  in  number,  are  ar- 
ranged so  as  to  rotate  under  it  in  succession.  The  blocks  of  material 
are  shaped  like  the  frustum  of  a  cone,  and  the  surfaces  of  the  dies  are 
smeared  with  oil  to  prevent  adhesion. 

The  clay  crucibles  are  used  about  three  times,  those  of  black-lead 
about  four  times,  before  they  are  broken  up.  The  fragments  of  the  old 
crucibles  are  utilized  for  making  the  bottoms  and  covers  of  new  cruci- 
bles, and  for  this  purpose  they  are  pulverized  by  grinding  them  under 
stone  wheels,  arranged  similarly  to  the  incorporating  wheels  of  a  pow- 
der-mill, except  that  the  trough  or  pan,  which  is  made  of  cast  iron, 
moves  under  the  wheels  instead  of  the  wheels  rolliag  over  it. 

The  form  of  a  crucible  capable  of  holding  about  40  pounds  of  iron, 
with  a  certain  proportion  of  manganese,  is  given  in  the  accompanying 
Fig.  88.  The  furnaces  for  heating  the  crucibles  are  beneath  the  floor  of 
the  melting-room,  and  are  arranged  as  shown  in  the  Fig.  89.  Two  cru- 
cibles are  placed  on  one  grate,  and  coke  is  poured  on  them  from  above 
and  replenished  as  fast  as  it  burns  up.  Two  men  tend  a  certain  num- 
ber of  fires,  and  when  the  metal  is  ready  for  pouring  the  crucibles  are 
lifted  out  and  the  contents  of  one  poured  into  another,  which  is  imme- 
diately seized  by  a  pair  of  tongs  resting  on  wheels,  and  run  to  the  mold 
and  deposited  on  a  pile  of  sand.  A  workman  at  the  mold  seizes  the 
crucible  with  a  pair  of  tongs  and  pours  the  contents  into  the  mold  lo 
form  the  ingot.  A  constant  and  steady  flow  of  metal  is  kept  up,  and 
the  surface  is  skimmed  by  another  workman,  who  uses  for  the  purpose 
an  iron  bar  tipped  with  a  piece  of  fire-clay. 

The  mold  into  which  the  melted  steel  is  poured  to  form  the  ingot  is 
piade  of  cast-iron.  The  melted  steel  remains  in  direct  contact  with  the 
sides  of  the  mold  some  five  or  six  hours,  when  it  becomes  suflicienUy 
solid  to  be  removed. 

All  steel  in  the  ingot  form  needs  to  be  hammered  to  give  it  a  strong, 
uniform,  and  compact  texture  throughout  the  entire  mass,  and  for  this 
purpose  it  is  found  necessary  to  reheat  it. 

A  Siemens  gas-furnace,  placed  near  the  hammer,  has  been  found  to 
answer,  and  is  the  kind  generally  employed  for  this  purpose. 
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The  form  of  au  ingot  for  a  gun-tube  is  that  of  a  frustum  of  a  cone; 
under  the  hammer  it  is  drawn  out  into  the  form  of  a  cylinder  about 
twice  its  original  length,  which  is  afterward  turned  and  bored  to  the 
requisite  size  and  shape. 

The  ingot  for  the  new  80-ton  Woolwich,  when  drawn  out,  is  25  inches 
diameter,  25  feet  long,  and  weighs  about  18  tons.  The  turning,  boring, 
and  tempering  of  the  large  tubes  of  the  British  guns  are  done  at  the 
Woolwich  arsenal.  All  steel  tubes  for  cannon  are  tempered  in  oil,  an 
operation  which  increases  their  hardness,  strength,  and  elasticity.  Trial 
specimens,  taken  tangentially  from  rings  cut  from  the  end  of  tubes  which 
have  been  tempered  in  oil,  show  in  some  cases  a  tenacity  as  high  as  44 
tons,  or  nearly  97,000  pounds  to  the  square  inch.  The  tempering  appa- 
ratus consists  of  two  iron  tanks,  as  shown  in  Fig.  90.  The  tanks  are 
made  of  boiler-plates,  riveted  together  as  in  an  ordinary  boiler.  The 
fuel  for  heating  the  tubes  is  wood,  which  is  placed  within  the  tank  a 
and  around  the  tube. 

A  number  of  tubes  for  French  24  and  27  centimeter  rifle-guns,  were 
observed  in  various  stages  of  manufacture;  also  some  rings  for  Yavas- 
senr,  whose  mode  of  making  guns  is  higbly  approved  by  Mr.  Firth. 
The  tubes  for  the  French  government  are  turned,  bored,  and  tempered 
here. 

We  were  informed  that  the  French  government' had  tried  Bessemer 
steel  for  large  tubes,  but  without  success ;  out  of  forty  tubes,  nineteen 
^'ere  condemned  for  defects,  while  the  remainder  were  more  or  less  im- 
perfect. 

The  large  steam-hammers  of  this  establishment  are  Wilson's  patent 
and  Naysmith's  manufacture.  The  heaviest  weighs  25  tons,  but  as  it 
acts  by  the  expansive  force  of  the  steam  it  exerts  a  much  greater  power 
than  that  due  to  its  weight  alone. 

A  great  variety  of  merchant-steel  is  made  here,  especially  for  the 
American  market ;  among  many  other  kinds,  sheets  for  circular-saws, 
seven  feet  in  diameter,  and  forgiugs  for  locomotive-tires,  which  are  rolled 
out  and  finished  in  the  United  States,  thereby  saving  considerable  im- 
port duty.  • 

Gas^steel  barrels  for  Martini-Henry  rifles  are  also  made  here  in  large 
numbers.  The  material  is  first  cast  in  the  form  of  an  ingot,  weighing 
about  90  pounds.  This  is  drawn  out  into  a  bar  of  the  right  length  and 
then  hammered  to  the  shape  of  the  barrel  and  drilled  in  machines  simi- 
lar to  those  in  use  at  Sharp's  factory  in  this  country.  The  price  of  each 
barrel  in  the  rough  state,  as  it  leaves  the  factory  of  the  Messrs.  Firth,  is 
about  $1.75,  and  the  manufacturing  capacity  is  about  one  thousand 
barrels  per  day.  It  is  understood  that  the  plan  now  generally  followed 
in  the  United  States  of  drawing  out  gun-barrels  from  short  tubes  by 
means  of  rolls  is  gradually  superseding  in  England  the  plan  above  de- 
scribed. 

Ordinary  workmen  at  this  establishment  receive  about  thirty  shillings 
per  week;  the  best  workmen  somewhat  more  than  this.  Boys  tending 
rolls  for  making  the  lighter  kinds  of  steel  bars,  receive  about  twelve 
shillings  per  week. 

The  number  of  working  hours  per  day  at  this  establishment  is  ten, 
except  Saturdays,  when  there  is  no  work  in  the  afternoon,  as  in  other 
workshops  in  England. 

J.  G.  BENTON, 
Lieutenant  Colonel  Ordnance. 

National  Armory, 

Springfield^  Mass,,  December  18,  1875. 


556 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


National  Armory,  Springfield,  Mass., 

August  9, 1877. 

Sir:  I  inclose  herewith  certain  notes  on  European  small-arms,  to 
be  filed  as  an  appendix  to  the  copy  of  "  Notes  of  an  Official  Visit  to 
Europe,"  forwarded  by  me  to  the  Ordnance  Office  December  20, 1875. 
Very  respectfully,  your  obedient  servant, 

J.  G.  BENTON, 
Lieutenant  Colonel  Ordnance. 
The  Chief  of  Ordnance,  U.  S.  A., 

Washingtonj  D.  C. 


NOTES  ON  SMALL- A  RMS. 

In  the  countries  visited  by  the  board  the  small-arms  of  the  military 
service  were  found  to  be  breech-loaders  of  the  single-loading  type  in 
contradistinction  to  repeaters  or  magazine-guns.  It  was  understood 
that  Switzerland  and  Italy  had  adopted  the  Vetterlin  magazine-rifie,  bat 
as  these  countries  were  not  visited  officially  it  was  not  ascertained  if  the 
adoption  of  this  arm  was  general  or  only  confined  to  certain  corps  aud 
regiments.  It  is  wefl  known  that  Turkey  has  armed  a  large  portion  of 
her  cavalry  with  the  Winchester  magazine-rifie,  manufactured  in  New 
Haven,  Conn.  So  far  as  known  to  the  writer,  therefore,  these  consti- 
tute the  principal  steps  that  have  been  taken  to  introduce  magazine- 
arms  in  the  military  services  of  Europe  down  to  the  present  time. 

Great  improvements  have  been  made  everywhere,  and  especially  in 
Europe,  in  the  last  few  years  in  military  small-arms,  whereby  great 
efficiency  has  been  gained  by  diminished  weight  of  piece  and  cost  of 
manufacture.  The  following  maybe  enumerated  as  the  principal  changes 
on  which  these  improvements  are  based,  viz: 

1st.  The  adoption  of  the  rifle-grooves  and  the  elongation  of  the  ballet. 

2d.  The  loading  at  the  breech  and  the  metallic-case  cartridge,  by  whicli 
the  joint  is  closed  against  the  escape  of  the  flame  of  the  charge. 

3d.  The  reduction  in  the  diameter  of  the  bore  and  the  length  of  the 
barrel. 

4th.  The  substitution  of  low  steel  in  place  of  wrought  iron  in  the  man- 
ufacture of  the  principal  parts,  and  especially  the  barrel,  and  the  adop- 
tion of  the  American  plan  of  manufacture  by  machinery,  making  all 
parts  interchangeable  for  repairs.  The  reduction  in  the  length  of  the 
barrel  has  been  from  8  to  10  inches ;  the  reduction  in  the  diameter  of 
the  bore  and  the  weight  of  ammunition  will  be  shown  in  the  following 
table : 


CaUber. 


Old  mnzzle- 
loading. 


Kngland  ..r--,^^^^. 

Inch. 
.577 

France 

.  69  and  .  72 

ProAaia 

.62 

Austria 

.55 

Ruasla 

.60 

Bavaria 

New  breech- 
loading. 


Inch. 


.45 
.43 
.45 
.425 
.42 
.45 


Powder. 


Old. 


Orain». 
6^ 
77 
86 
62 

66 


New. 


Grains. 
85 
85 

ao 

65 
60 
66 


Prqjectile. 


Old. 


Oraim. 
504 
4D4 
360 
450 
560 
675 


Ifew. 


Graint- 

318 
340 
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The  success  of  the  Prassian  arms  in  1866  led  to  the  prompt  adoption 
of  breech-loading  arms  by  nearly  if  not  all  of  the  military  nations  of 
Europe.  The  haste  to  change  was  so  great  in  many  cases  that  the  old 
inuzzle-loading  arms  then  in  the  hands  of  troops  were  altered  to  breech- 
loaders as  a  temporary  expedient,  to  be  used  until  new  and  better  sys- 
tems of  breech-loading  arms  could  be  devised.  As  a  consequence  the 
military  small-arms  of  Europe  are  now  in  a  transition  state,  made  up  of 
altered  muzzle-loading  arms  and  new  breech-loaders  which  are  intended 
to  replace  them. 

The  new  and  altered  systems  of  breech-loading  small-arms  employed 
in  the  diflerent  military  services  of  Europe  may  be  classed  as  follows, 
viz: 

For  alleration  from  muzzle  to  breech  loading. 


Country. 

Name  of  syBtem. 

Motion  of  breeob-blook. 

Hussia ........................ 

Kraka 

Sidewiae, 

FrancB. 

"A-la-tabatiere."  (tobacco-box).  .. 
Soider 

Do. 

iEnsland 

Do. 

Tarkey 

do 

Do. 

A  astriA 

Waiizl 

Upward  and  forward. 
Do. 

Celsiom  ...................... 

Albioi-Brandlin 

S'witzcrland 

Milbank-Amftler . ................. 

Do. 

For  new  breech-loaders. 

Country. 

Name  of  system. 

Motion  of  breech-block. 

France 

Cha88ep6t 

SUdine  bolt 
iSo. 

Kaasia ........................ 

Berdan 

Pnisaia ....................... 

Man^e^      T» .,..,Tr-rTT--1- 

Do. 

Aastria. 

Werndl 

Vibrating. 

Fallins  at  the  front  end. 

Kngland 

Peabodv-Martini 

T^key 

do 

Do. 

BavaHa 

Werder. 

Do. 

Sweden 

Remincrton ........................ 

Fallinf;  downward  and  backward. 
Do. 

Denmark 

do 

Spain 

do 

Do. 

Holland 

Remintrton-Beanmont 

Do. 

Since  Prussia  and  France  have  abandoned  the  needle-firing  paper 
cartridge,  the  self-primed  metallic  cartridge  is  everywhere  employed  in 
Europe  for  military  breech-loading  arms. 

The  general  mode  of  priming  the  metallic  cartridge  is  that  known  as 
*' outside-center  fire,"  which  permits  the  empty  shells  to  be  reprimed 
and  reloaded  several  times,  proving  a  measure  of  economy  when  a  large 
number  of  cartridges  are  required  for  target-practice  in  time  of  peace. 

The  material  generally  employed  for  cartridge-shells  is  brass;  this 
material  possesses  more  elasticity  than  copper;  it  therefore  is  generally 
preferred  for  reloading  shells,  as  they  retain  their  form  and  can  be  more 
easily  inserted  into  the  chamoer  of  the  gun  when  reloaded. 

The  heads  of  all  cartridge-shells  tiring  large  charges  of  po.wder  are 
either  made  solid,  or  with  a  folded  flange  which  is  afterward  re-enforced 
with  a  thin  lining  of  metal  or  a  wad  of  paper. 

The  shells  are  generally  made  of  bottle  shape,  that  large  charges  of 
I>owder  may  be  employed  without  unduly  increasing  the  length  of  the 
cartridge. 

Powder  for  military  rifles  of  the  various  European  services  is  of  the 
size  of  grain  known  as  Curtis  &  Harvey's  No.  6.  Great  care  seems  to 
be  taken  to  produce  grains  of  uniform  size  and  shape,  to  round  off  the 
sharx>  corners,  and  to  free  them  from  fine  particles  and  dust. 
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The  following  descriptions  of  the  most  prominent  breech-loading  small 
arms  of  Europe  are  taken,  for  the  most  part,  from  a  work  published  in 
Munich  in  1874,  by  Karl  Theodore  von  Sauer,  an  oflScer  of  the  Bavarian 
service. 

Altered  breech  loading  small  arms. 

The  French  and  English  systems  of  altering  small-arms  to  breech- 
loaders are  substantially  the  same,  the  only  difference  being  the  relative 
size  of  the  different  parts.  The  French  system  is  known  as  the  "  taba- 
ti^re''  or  tobacco  system,  and  is  shown  in  Fig.  91.  The  English  system 
is  named  "  the  Snider,"  after  its  American  inventor,  and  is  shown  in 
Fig.  92.  The  number  and  function  of  the  several  parts  being  similar, 
the  reference  letters  of  the  two  figures  correspond,  and  the  same  descrip- 
tion answers  for  both. 

The  receiver  or  breech-frame  is- represented  by  the  letter  c;  the  breech- 
block by  the  letter  r.  The  breech-block  is  hinged  to  the  receiver  in 
such  a  way  that  it  can  be  revolved  at  right  angles  to  the  bore  in  open- 
ing and  closing  the  breech,  and  slid  back  and  forth  on  the  hinge-pin 
to  withdraw  the  empty  cartridge-case.  The  lug  chl  \^  the  tongue  of 
the  breechblock  hinge ;  the  extractor  e  is  attached  to  the  axis  of  the 
hinge  so  as  to  move  back  and  forth  with  the  breech-block ;  when  closed, 
the  extractor  fits  into  a  recess  in  the  receiver,  with  its  point  under  the 
rim  of  the  cartridge-head;  the  spiral  spring  sp  forces  back  the  breech- 
block and  extractor  to  their  places  after  the  shell  has  been  extracted  to 
the  position  for  closing  the  breech.  The  catch  for  holding  the  breech- 
block in  place  differs  in  the  two  systems.  In  the  Snider  it  is  a  small 
pin,  A,  inserted  into  the  receiver  and  forced  forward  into  the  breech- 
block by  a  spiral  spring.  In  the  '^  tabatiere^  system  it  is  a  flat  spring, 
/,  which  is  held  in  place  by  a  screw  at  the  rear  end  of  the  breech- 
block^nd  fits  into  the  small  slot  k  cut  in  the  receiver.  In  the  Snider 
system,  the  firing-pin  s  t  is  secured  by  a  screw-nut  worked  by  a  wrench; 
in  the  French  system  the  same  piece  is  held  in  place  by  a  thumb-screw 
nut. 

In  both  systems  the  breech-block  is  only  locked  at  the  moment  of  dis- 
charge, and  then  by  the  pressure  of  the  hammer  on  the  firing-pin. 

The  Snider  system  was  at  one  time  exclusively  employed  in  the  Brit- 
ish army,  and  also  in  the  armies  of  Servia,  Montenegro,  and  Tarkej, 
but  is  now  being  rapidly  superseded  by  the  Peabody-Martini  system, 
which  will  be  described  further  on. 

The  "tabati^re"  system  has  been  almost  entirely  superseded  in  the 
French  army  by  the  Chassepot,  first  as  a  paper-cartridge  gun,  and 
lately  as  a  metallic-cartridge  gun. 

Krnka  system. 

The  system  of  altered  breech-loading  muskets  of  the  Eussian  service 
is  the  invention  of  Sylvester  Krnka,  a  regimental  armorer  of  the  Aus- 
trian army.    Its  chief  features  are  simplicity  and  compactness. 

Fig.  93  represents  the  breech  system  with  the  breech-block  removed. 
The  following  are  the  principal  parts,  viz :  st  is  that  portion  of  tlie 
breech-frame  or  receiver  into  which  the  barrel  is  screwed  5  r  is  the  slot 
or  well  in  which  the  breech-block  rests  when  the  chamber  is  closed  f  'j* 
is  the  hole  into  which  is  screwed  the  point  of  the  hinge-pin  around  which 
the  breech-block  revolves ;  I  s  t\^  the  lug  in  rear  of  the  breechblock 
through  which  the  hinge-pin  passes;  c  is  the  groove  by  which  the  car- 
tridge is  inserted  into  the  chamber;  r  s  t  is  the  lug  which  serves  as  a 
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support  for  the  breech-block  and  a  stop  for  the  hammer,  h;  e  represents 
the  extractor  in  position ;  elc'i^  the  head  with  its  oblique  surface,  agaiust 
which  the  breech-block  strikes  when  opened,  to  eject  the  cartridge-case; 
t  is  a  small  oblique  cut  on  the  corner  of  the  flange-seat  of  the  cartridge, 
to  push  back  the  firing-pin  when  the  block  is  opened  ;  A;  is  a  small  catch- 
pin  actuated  by  a  spring  which  presses  into  a  sm^^ll  indent  in  the  front 
face  of  the  breech-block  and  holds  the  block  in  place  with  slight  friction ; 
d  g  are  broken  lines,  showing  the  position  of  the  thumb-piece  of  the 
breech-block  when  closed  but  not  locked  down  by  the  hammer. 

The  receivers  of  the  muskets  altered  to  this  system  in  the  Eussian 
service  appear  to  be  made  of  bronze. 

Fig.  93,  by  represents  the  breech-block  v  detached. 

The  lower  portion  of  the  block  is  semicircular  in  form  and  has  a 
groove,  n,  into  which  fits'  a  raised  band  or  rib,  r.  Fig.  93.  The  object 
of  this  arrangement  is  to  increase  the  strength  of  the  parts  to  resist  the 
force  of  the  charge.  The  rear  corner  of  this  rib  is  rounded  off  to  pre- 
vent it  from  interfering  with  the  insertion  ofi  the  cartridge ;  «  6  is  the 
striking-bolt,  which  with  the  firing-pin  I  s  are  shown  fully  in  Fig.  93,  c; 
I  Sj  Fig.  93,  bj  is  a  small  screw  which  fits  into  the  notch  I  to  keep  the 
striking-bolt  in  place  at  the  same  time  it  allows  the  bolt  free  play ;  a  is 
the  notch  into  which  the  head  of  the  hammer  strikes,  both  to  hold  the 
block  down  and  to  explode  the  cartridge ;  the  firing-pin  I  a  is  pushed 
back,  as  before  stated,  when  the  block  is  opened  by  the  oblique  surface 
of  the  notch,  *,  and  also  in  closing  the  block,  by  the  chamfered  corner 
of  the  receiver  si;  chlis  the  ear  through  which  the  hinge-pin  passes. 
The  hinge-pin  itself  is  shown  in  Fig.  93,  d.  The  extractor  is  a  lever  of  the 
first  order,  and  is  shown  in  Fg.  93,  e;  it  is  operated  by  opening  the  breech 
Hmartly,  in  which  case  the  shell  is  thrown  out  clear  from  the  receiver. 
The  cartridge  belongs  to  the  center-fire  system  of  Berdan,  and  is  shown 
in  Fig.  93,  /.  The  shell  is  made  of  brass ;  the  head  is  folded  and  strength- 
ened with  a  re-enforcing-cap.  The  caliber  of  the  Eussian  altered  arms 
is  60,  or  0".6. 

The  AlbiniBrandlin  system. 

The  system  of  alteration  which  has  been  adopted  in  the  Belgium 
service  is  known  as  the  Albini-Brandlin.  It  is  peculiarly  fitted  for 
transforming  small-arms  to  breech-loaders,  and,  with  the  exception  of  the 
locking  and  firing  arrangements,  closely  resembles  what  is  known  as  the 
Springfield  system  of  this  country.  The  parts  are  shown  in  Fig.  94. 
The  breech-block  v  is  hinged  at  its  forward  end,  and  in  opening  swings 
upward  and  forward.  The  recoil  is  taken  on  the  rear  portion  of  the  re- 
ceiver by  the  vertical  part,  s  t  At  the  center  of  this  part  is  the  hole 
d  b  through  which  passes  the  locking-bolt  s  p  s.  This  locking-bolt  is 
jointed  to  the  hammer,  and  pushed  forward  by  it  when  the  lock  is  sprung 
so  as  to  penetrate  the  recess  I  of  the  breech-block  and  hold  it  securely 
in  place  at  the  moment  of  firing.  At  the  same  time  that  the  locking- 
bolt  enters  the  recess  it  strikes  against  the  head  of  the  firing-pin  z  s, 
the  point  of  which  impinges  against  and  explodes  the  primer  of  the 
cartridge.  As  the  firing-bolt  does  not  lock  the  breech-block  when  the 
hammer  is  at  half  or  full  cock,  the  spring  catch-pin  A;  ^  is  provided 
which  penetrates  tl^e  recess  t  and  prevents  the  block  from  getting  loose 
under  ordinary  disturbing  causes.  The  firing-pin  z  s  is  provided  with 
a  spiral  spring  to  push  it  back  and  keep  its  point  below  the  face  of  the 
block  at  all  times  except  when  pressed  by  the  locking-bolt:  this  spring 
is  kept  in  place  by  the  screw-nut  v  s  v  s.    The  forward  guard-screw  a 
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b  s  penetrates  into  the  rear  portion  of  the  receiver,  thereby  securing 
the  barrel  to  the  stock.  The  extractor  is  formed  of  two  lever-disks,  e, 
pivoted  to  the  hinge-pin  and  ontside  of  the  ears  of  the  hinge.  Each 
disk  is  provided  with  a  hook-point,  g,  which  passes  through  a  cut  in  the 
receiver  and  barrel  and  takes  hold  on  opposite  sides  of  the  head  of  the 
cartridge  beneath  the  rim.  When  the  breech-block  is  thrown  forward 
to  open  the  breech  its  upper  and  forward  edge  strikes  against  the  short 
arm  of  the  extractor-disks  and  pushes  them  downward,  at  the  same 
time  the  opposite  or  long  arm  is  thrown  to  the  rear,  carrying  with  it  the 
cartridge-shell.  To  throw  the  shell  clear  of  the  receiver  the  forward 
motion  of  the  breech-block  should  be  very  quick  toward  its  close/  This 
extractor  is  very  efficient,  inasmuch  as  it  gets  a  double  hold  on  the  rim 
of  the  cartridge-shell.  ♦ 


NEW    SYSTEMS. 
ENGLAND. 

The  "  Martini-Henry  rifle,^ adopted  as  the  new  small-arm  of  the  British 
service,  has  a  breech-loading  apparatus  on  the  Martini  system  united  to 
a  barrel  rifled  on  fhe  system  of  Henry,  a  gun-maker  of  Scotland. 

Martini,  a  Swiss,  derived  his  system  of  breech-loading  from  the  Pea- 
body  system  of  this  country,  by  dispensing  with  the  independent  oat- 
side  lock  and  substituting  therefor  a  spiral-spring  firing-bolt  or  striker, 
inclosed  in  the  breech-block. 

The  breech-loading  apparatus,  the  rifle  complete,  the  form  of  the 
rifling,  and  the  cartridge  are  all  shown  in  detail  in  the  accompanying 
figures.  Fig.  97  is  a  section  taken  through  the  axis  of  the  barrel,  with 
the  breech  closed.    Fig.  97a  is  a  similar  section  with  the  breech  open. 

The  receiver  G  is  a  solid  frame  of  iron,  uniting  the  barrel  and  the 
front  and  rear  portions  of  the  stock.  The  barrel  is  shown  at  L,  the 
tip-stock  at  V  S,  and  the  butt-stock  at  K.  The  point  of  the  butt-stock  is 
shaped  to  fit  into  the  rear  end  of  the  receiver,  which  is  cupped  to  receive 
it ;  it  is  fastened  to  the  receiver  by  the  longitudinal  screw-bolt  K  S,  in 
the  manner  shown  in  Fig.  97. 

The  several  parts  of  the  breech  system  may  be  divided  into  two 
groups,  viz :  1.  The  falling  breech-block  and  the  firing  apparatus  con- 
tained in  it ;  2.  The  trigger  and  other  parts  attached  to  the  trigger- 
plate,  and  the  extractor. 

The  breech-block  is  pivoted  at  its  rear  and  upper  portion,  and  in 
uncovering  the  chamber  of  the  barrel  for  the  purpose  of  loading,  its 
front  portion  falls,  as  shown  in  the  position  in  Fig.  97a.  Theaxispin 
p  8  around  which  the  block  turns  is  made  of  hard  bronze.  The  portion 
of  the  collar  surrounding  this  pin  is  embedded  in  the  receiver  and  con- 
stitutes the  principal  recoil-bearing  surface  of  the  block.  As  this  sar- 
face  is  above  the  axis  of  the  bore,  prolonged  to  the  rear,  there  is  a  down- 
ward pressure  of  the  block  at  the  moment  of  explosion.  This  pressare 
is  resisted  by  the  short  arm  of  the  lever  &  ^  and  the  block  therehy 
secured  in  its  place.  This  lever,  called  the  block-lever,  is  composed  of 
two  arms,  and  turns  around  the  pin  n  w.  •  The  short  arm  of  the  block* 
lever  is  divided  into  two  branches,  as  in  Fig.  97b.  The  long  arm  serves 
as  a  handle  by  which  the  block  is  worked,  and  when  closed  its  point  enters 
a  countersink  and  is  held  in  place  by  a  small  catch-pin.  The  short  arp 
ci  the  block-lever  works  in  the  cut  v  z  on  the  lower  side  of  the  breech- 
block.   This  cut  is  so  shaped  that  the  points  of  the  branches  of  the 
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short  arm  working  against  its  sides  raise  and  iQwer  the  block  and  lock  it. 
Fig.  97  shows  the  block  in  the  locked  position.  Fig.  97a  shows  it  in  the 
position  open  for  loading.  The  lever-pin  n  tc  is  shown  in  detail  in  Fig. 
97e.  This  pin  passes  through  both  cheeks  of  the  receiver  and  is  secnred 
to  the  left  cheek  by  a  small  screw,  the  head  of  which  enters  a  groove  in 
the  point  of  the  pin. 

The  firing-bolt  or  striker  d  lies  in  a  hole  extending  nearly  through 
the  center  of  the  breech-block.  It  is  composed  of  its  point,  which  pro- 
jects throngh  a  corresponding  opening  in  the  head  of  the  block ;  a  collar, 
t,  which  serves  as  a  shoulder  for  the  spiral  mainspring  s  b  to  press 
against,  and  the  body  enveloped  by  this  spiral  spring.  The  rear  portion 
of  the  striker  has  a  vertical  slot,  in  which  works  the  point  of  a  lever  to 
draw  back  the  striker  to  the  position  of  full  cock.  This  lever  is  called 
the  tumbler,  and  is  shown  at  n  A,  in  Fig.  97a,  and  in  detail  in  Fig.  97  d. 
The  rear  end  of  the  striker  has  a  slot  in  it,  that  it  may  be  adjusted  by  a 
screw-driver  to  receive  the  point  of  the  tumbler  n  h.  The  striker  is 
kept  in  place  by  a  nut  screwed  into  the  rear  end  of  the  breech-block  v. 
Fig.  97e,  the  forward  end  of  the  nut  supports  the  spiral  mainspring.  The 
tumbler  is  pivoted  on  the  same  axispin  as  the  looking-lever  n  tr,  and  is 
placed  between  its  two  branches,  as  shown  in  the  broken  lines  of  Fig^97/. 
To  show  when  the  striker  is  at  full  cock,  the  end  of  the  lever-pin  n  w  has 
an  index-arm,  which  lies  on  the  right  side  of  the  receiver  and  turns  with 
the  tumbler.  It  is  for  this  purpose  that  the  portion  of  the  pin  on  which 
the  tumbler  fits  is  made  square,  as  shown  in  Fig.  97c.  The  tumbler, 
when  at  full  cock,  is  supported  at  n  ^  on  a  rocker,  r  «,  Fig.  97(/,  called 
the  tumbler-rest.  The  nose  of  the  trigger  a  z  in  turn  supports  the 
tumbler-rest  at  r,  Fig.  97^.  The  tail-piece  8  of  the  tumbler-rest  bears 
against  the  back  of  the  trigger  when  the  latter  is  pulled.  The  trigger- 
spring  is  shown  in  d  /.  Fig.  97  and  Fig.  97h.  To  prevent  accidents 
when  the  piece  is  carried  loaded,  the  trigger  is  secured  in  place  by  the 
trigger-bolt  8  c,  which  is  slid  back  and  forth  by  pressing  on  the  finger- 
ifiece  8  c,  Figs.  97k  and  97m.  When  locked,  the  bolt  fits  into  the  notch 
shown  in  Fig.  97n.  The  bolt  is  kept  in  place  by  the  spring*/,  Fig. 
97i.  The  springs  d  f  and  8  f  are  fastened  to  the  trigger-plate  by  one 
and  the  same  small  screw.  The  position  of  the  locking-bolt  is  known 
by  reference  to  the  small  projection  w.  Fig.  91k,  The  same  figure  also 
shows  the  mode  of  combining  the  trigger,  trigger-plate,  guard-bow,  and 
swivel. 

The  extractor  c  is  a  bent  lever  pivoted  at  e  8,  Its  vertical  arm  is  com- 
posed of  two  branches  with  points  which  hook  under  the  rim  of  the 
cartridge  to  extract  the  shell.  The  horizontal  arm  is  shaped  to  receive 
the  downward  pressure  of  the  breech-block  on  its  point  and  start  the 
shell  from  the  chamber.  As  soon  as  the  shell  has  moved  slightly  the 
point  of  the  breech-block  strikes  the  arm  near  the  fulcrum  and  ejects  the 
shell  with  force  from  the  piece.  The  extractor  is  shown  in  detail  in  Fig. 
91p. 

The  form  of  the  rifle-grooves  is  shown  in  Fig.  97r.  The  number  of 
grooves  is  seven ;  in  shape  they  are  flat  at  the  bottom  ;  the  lands  are 
narrow,  having  the  appearance  of  sharp  ribs,  which  are  designed  to  take 
affirm  hold  of  the  bullet.  It  is  understood  that  these  grooves  are  made 
somewhat  deeper  at  the  breech  than  at  the  muzzle.  Twist^is  one  turn 
in  22  inches.  There  is  a  brass  collar  around  the  head  of  the  ramrod 
to  prevent  injury  to  the  bore  in  wiping  out.  The  triangular  bayonet  is 
issued  with  all  arms  to  private  soldiers.  The  sword-bayonet  is  issued  to 
non-commissioned  officers. 

The  weight  of  the  Martini-Henry  rifle  is  8J  pounds;  of  the  present 
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bayonet,  13^  ounces ;  of  the  new  bayonet,  l^J  ounces;  of  the  old  scab- 
bard, 6  ounces ;  of  the  new  scabbard,  4}  ounces.  The  weight  of  the 
ritle  with  the  new  bayonet  attached  is  9  pounds  11  ounces ;  with  the  old 
bayonet,  9  pounds  llj  ounces.  A  full-length  view  of  the  Martini  rifle 
is  given  in  Fig.  97^,  and  a  muzzle-enjl  view  in  Fig.  97tv, 

The  cartridge  adopted  for  the  Martini-Henry  rifle  is  made  of  wrax)ped 
metal,  after  what  is  known  in  England  as  the  Boxer  system.  Each  car- 
tridge is  composed  of  some  fourteen  distinct  pieces,  as  shown  in  section 
in  Fig.  97«.  The  body  of  the  shell  is  made  by  wrapping  a  trapezoidal 
]>iece  of  thin  sheet-brass  around  a  cylindrical  former,  making  a  tube. 
One  end  of  this  tube  is  turned  inward  to  form  an  interior  flange  for 
securing  the  shell  to  its  head,  the  other  end  is  reduced  in  diameter  to  fit 
the  cylindrical  portion  of  the  bullet.  A  piece  of  thin  paper  is  rolled  up 
with  the  brass  sheet  for  a  lining  to  the  shell  to  protect  it  against  the 
action  of  the  powder.  The  heaid  of  the  shell  is  made  of  a  pertbrated 
sheet-iron  disk,  f,  two  re-enforcing  cups  of  thin  sheet-brass,  fc,  the  anvil- 
pocket  g,  made  of  copper,  and  a  paper  wad,  c.  The  relative  positions 
of  these  pieces  are  shown  in  the  sectional  figure,  and  thej  are  held 
together  by  the  anvil-pocket  and  the  paper  wad,  which  is  pressed  into 
its  place  with  great  force  under  the  head  of  the  anvil-pocket,  while  the 
open  end  of  the  pocket  is  riveted  to  the  disk. 

The  shell  is  primed  by  inserting  into  the  anvil-pocket  from  the  out- 
side a  primer  composed  of  a  x>ercussion-cap  of  copper,  z,  and  containing 
an  anvil,  a,  also  of  copper.  The  bottom  of  the  anvil-pocket  has  a 
small  hole  for  the  passage  of  the  flame  from  the  fulminate  of  the 
primer  when  it  is  exploded. 

The  bullet  c  is  of  the  cylindro-conoidal  form,  made  of  lead  hardened  by 
an  admixture  of  one-thirteenth  part  of  tin.  The  bullet  is  slightly  cupped 
at  the  base  and  has  around  it  a  slight  groove,  r,  r,  or  cannelure,  into 
which  the  cartridge-shell  is  choked  to  hold  the  bullet  in  place.  The 
bullet  is  enveloped  in  a  patch  of  thin  paper,  similar  to  that  used  for  bank- 
notes. The  lubricating  material  is  a  bee's- wax  wad,  w  dy  lying  betweea 
the  powder  and  bullet.  This  wad  is  separated  from  the  powder  by  a 
stout  paper  disk,  (jute,)  Cj  C2j  and  from  the  bullet  by  two  disks  Ci  c^  of  the 
same  material. 

The  weight  of  the  bullet  is  480  grains,  and  the  powder  is  similar  in 
quantity  to  that  known  as  No.  6,  Curtis  and  Harvey's  make,  and  weighs 
85  grains.    These  cartridges  can  be  reprimed  and  reloaded. 

Since  the    Martini-Henry  rifles  'have    been   placed   in  the  hands 
of  the  troops  certain  defects  have  been  developed,  and  the  necessary 
alterations   have  been   made    to    correct   them.     The    most  serious 
defect  appears  to  have  been  the  recoil  or  "  kick  "  of  the  arm,  extending:, 
according  to  the  newspaper  accounts,  so  far  as  to  disable  soldiers  after  fir- 
ing a  series  of  not  more  than  one  hundred  shots.    The  cause  of  this  severe 
recoil  is  attributed  to  the  great  weight  of  the  charge  (powder  and  bullet) 
in  proportion  to  the  weight  of  the  arm.    The  prominence  of  the  stock 
in  rear  of  the  breech-frame  contributes  to  the  inconvenience  of  the  re- 
coil by  striking  against  the  face  of  the  firer,  if  care  be  not  taken  to  bold 
the  piece  properly.    The  injurious  eff'ect  of  the  recoil  is  found  to  be  the 
greatest  with  soldiers  not  accustomed  to  the  use  of  the  new  arm,  ao^ 
diminishes  &s  they  become  more  accustomed  to  it.    To  remedy  the  evil 
as  far  as  practicable  it  has  been  decided  to  lengthen  the  butt  of  tbe 
stock.    Originally  the  distance  from  the  trigger  to  the  middle  point  of 
the  butt-plate  was  13  and  14  inches,  and  the  two  kinds  of  rifles  were 
issued  to  the  troops  in  the  proportion  of  two  of  the  former  to  one  of  the 
latter  length.    The  corresponding  distances  now  are  14  inches  and  WJ 
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inches,  aud  the  change  is  said  to  hare  gone  far  toward  reaieJying  the 
evil. 

To  protect  the  left  hand  from  the  heat  of  the  barrel  in  rapid  firing 
the  portion  of  the  barrel  embraced  by  the  hand  is  covered  with  si  leather 
shield  strapped  t^nd  buckled  on. 

The  but^plate8  were  formerly  roughed  by  cross  hatching  with  a  file 
to  give  a  firmer  hold  against  the  shoulder.  This  has  been  dispensed 
with  as  unnecessary,  and  the  surface  is  now  left  smooth. 

The  locking-bolt  has  also  been  dispensed  with  as  nnnecedsary,  and 
the  block  axis-pin  is  countersunk  and  made  of  steel  instead  of  hard 
bronze.  The  strikers  having  been  found  to  break,  have  been  materially 
strengthened.  The  plan  of  screwing  in  the  point  of  the  ramrod  to  hold 
it  in  its  place  has  been  changed  to  a  shoulder  resting  against  a  stop 
which  is  strongly  secured  to  the  stock  below  the  tip,  somewhat  after  the 
American  plan. 

The  Boxer  cartridges  for  the  Snider  and  Martini-Henry  rifles  are  made 
on  a  large  scale  at  the  Woolwich  arsenal  in  what  is  known  as  the  small- 
arm  cartridge  department.  Although  the  number  of  pieces  constituting 
a  Boxer  cartridge  is  much  greater  than  those  on  the  American  plan  of 
drawing  the  shell  out  of  a  single  disk  of  metal,  the  cost  of  manufacture 
is  low,'inastanch  as  the  parts  are  made  very  rapidly  in  presses  tended 
b3'  boys.  The  cost  of  a  single  small-arm  cartridge  at  Woolwich  was 
stated  to  be  about  one  penny. 

The  bullets  are  made  in  presses  of  very  strong  and  solid  construction, 
the  principles  of  which  are  shown  in  the  accompanying  Fig.  97z.  The 
lead,  hardened  by  alloying  it  with  one-thirteenth  of  its  weight  of  tin, 
is  drawn  out  into  wire  which  is  wound  on  a  reel,  and  from  this  reel  it  is 
fed  into  a  revolving  disk  of  hardened  steel,  a,  which  is  pierced  with 
round  holes  of  the  precise  diameter  of  the  finished  bullet.  This  disk 
revolves  vertically,  and  as  it  passes  the  sharp  edge  of  a  piece  of  steel,  d, 
pressing  against  its  side,  the  lead  wire  is  shaved  off,  leaving  in  the  die  a 
quantity  just  sufficient  to  form  the  bullet.  Revolving  a  little  farther,  two 
punches//  press  on  the  lead  in  the  die  from  opposite  directions,  and  give 
it  proper  shape  at  the  point  and  base.  In  one  of  the  punches  there  is  a 
small  hole  for  the  escape  of  any  surplus  lead,  if  there  chance  to  be  any. 
There  is  a  slight  cannelure  in  the  surface  of  the  Martini-Henry  bullet 
into  which  the  mouth  of  the  case  is  crimped  to  secure  the  bullet  in  its 
place  in  the  cartridge.  These  grooves  are  formed  in  a  machine  like  that 
shown  in  the  accompanying  Fig.  97  y. 

The  bullets  are  rolled  between  a  horizontally-revolving  disk,  a,  and 
a  confining  rim,  c.  The  edge  of  the  disk  and  inner  surface  of  the 
rim  have  a  raised  rib,  which  make  the  required  indentation  or  cannelure 
in  the  bullet. 

The  bullet  for  the  altered  Enfield  rifle  dififers  from  the  Martini-Henry 
bullet,  inasmuch  as  it  has  two  cavities  and  three  cannelures.  Fig.  97  x. 
The  cannelures  are  for  holding  the  lubricants.  The  rear  cavity  has  a 
clay  plug  in  it  for  the  purpose  of  expanding  the  lead,  and  the  forward 
cavity  is  formed  by  a  punch,  and  afterward  closed  over  in  a  die.  The 
object  of  this  latter-named  cavity  is  to  give  a  proper  adjustment  to  the 
position  of  the  center  of  gravity  of  the  bullet  in  flriag. 
.  Small-arm  ammunition  in  the  British  service  is  distributed  in  the 
field  by  means  of  carts  designed  for  this  service  and  drawn  bj'  two 
horses.    Artillery  ammunition  is  transported  in  wagons. 

Ninety  cartridges  per  man  is  the  annual  allowance  for  target  prac- 
tice in  the  British  service,  viz:  sixty  (60)  for  individual  firing,  ten  (10) 
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for  file-firing,  and  ten  (10)  for  volley -firing,  and  ten  (10)  for  skirmisb- 
firing. 

The  British  government  manufactory  of  small-arms  is  situated  at  En- 
field, about  fifteen  miles  north  of  London.  It  is  conveniently  laid  out 
for  doing  work,  and  the  buildings  and  machinery  are  of  modern  pattern. 
As  the  workshops  are  generally  but  one  story  high,  the  working-rooms 
are  of  great  lateral  extent,  and  are  necessarily  lighted  through  vertical 
windows  in  the  roof,  which  is  of  the  saw-tooth  shape  in  cross-section. 
The  power  which  drives  the  machinery  is  principally  derived  from  a 
canal,  the  branches  of  which  intersect  the  grounds  and  formerly  fur- 
nished means  for  transporting  heavy  articles  to  and  from  the  factory. 

At  the  time  of  the  board's  visit  the  establishment  was  under  the  su 
perintendence  of  Colonel  Frazer,  of  the  royal  artillery,  who  explained 
the  operations  of  manufacture  and  pointed  out  certain  improvements 
which  were  being  made  in  the  machinery.  About  1,000  Martini-Henry 
rifles  are  made  at  this  establishment  per  week.  By  increasing  the  force 
of  workmen  and  working  extra  hours,  3,000  rifles  can  be  turned  oat 
per  week.  Eighty  thousand  rifles  of  this  model  had  been  made  in  all, 
but  few  had  been  issued  to  the  troops,  except  for  experimental  tests. 
It  is  now  understood,  however,  that  they  are  being  issued  in  such  num- 
bers that  the  entire  British  army  will  be  armed  with  these  new  arms  in 
the  course  of  the  present  year,  1875. 

The  number  of  working-hours  per  day  at  this  and  other  public  manu- 
facturing establishments  is  ten,  except  on  Saturday,  when  bqt  four 
hours'  work  is  done.  The  average  working-day,  therefore,  for  the  entire 
week  is  nine  hours.  This  arrangement  of  working-hours  is  said  to  have 
been  generally  adopted  in  England.  The  most  skillful  workmen  at  En- 
field, as,  for  instance,  the  smiths  who  forge  the  breech-frames,  the  tool- 
makers,  &c.,  receive  about  $2  per  day,  while  laborers  receive  only  about 
70  cents  per  day.  The  practice  of  working  by  the  piece,  as  in  similar 
establishments  in  the  United  States,  exists  only  to  a  limited  extent, 
owing  to  the  strong  opposition  of  the  workingm^n's  associations  to  this 
plan. 

The  breech-systems  of  the  Martini-Henry  rifles  are  given  to  the  filers 
in  the  milled  state,  who  fit  the  parts,  which  are  numbered  separately  for 
each  system.  It  was  thought  that  the  improvements  which  were  being 
made  in  the  manufacture  would  eventually  allow  all  the  parts  to  be  made 
interchangeable,  as  in  the  case  of  the  original  Enfield  rifle-musket.    . 

The  barrels  are  made  from  full-length  shapes  of  cast-steel,  furnished 
by  Messrs.  Firth,  of  Sheffield.  The  process  now  generally  in  vogue  of 
drawing  out  barrels  under  the  rolls  from  short,  thick  tubes  is  about  to 
be  adopted  as  a  more  economical  mode  of  manufacture. 

The  stocks  are  made  of  Italian  walnut,  which  is  considered  the  best 
in  the  world  for  this  purpose. 

The  rifling  is  done  by  machines  known  in  this  country  as  "  the  Bel- 
gian rifling-machine."  The  peculiarity  of  these  machines  is  that  tbe 
cutter  removes  a  heavy  chip  at  each  stroke  of  the  rifling-rod,  and  tbe 
attention  of  one  workman  is  constantly  required  to  direct  one  machine. 
In  the  American  rifling-machines  the  cutter  cut's  a  very  fine  chip,  and  a 
single  workman  cslu  manage  as  many  as  ten  machines  at  the  same  time. 
The  feed-motion  or  the  cutter  is  arrested  by  an  automatic  arrangement 
so  soon  as  the  requisite  depth  is  given  to  the  grooves;  after  this  the 
cutter  performs  the  operation  of  polishing  the  surface  of  the  grooves. 

The  breech-frame  or  receiver  is  made  from  low  steel.  The  cavity  i^ 
which  the  breech-block  moves  is  formed  by  driving  punches  through 
the  frame  while  it  is  being  forged  under  a  powerful  steam  drop-hammer. 
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The  forgiug  is  completed  in  two  heats.  The  cavity  is  finished  by  forcing 
a  succession  of  broaches  through  it  under  the  pressure  of  a  powerful 
screw.  To  preserve  the  temper  of  the  broaches  the  frame  is  immersed 
in  a  bath  of  soapsuds.  The  broaches  are  about  fifteen  inches  long  and 
of  the  requisite  width  and  thickness.  A  new  machine  for  face-milling^ 
the  sides  of  the  breech-frame  has  been  lately  introduced.  In  this  ma- 
chine some  five  or  six  frames  are  attached  to  the  face  of  a  wheel,  which 
revolves  vertically  and  brings  the  frames  in  succession  between  two  re- 
volving cutters  or  mills,  which  cut  away  the  rough  metal  and  make  the 
finished  surfaces  equi-distant  from  the  center  of  the  cavity. 

Band  and  other  fiat  springs  are  forged  in  a  machine  with  oscillating 
dies ;  this  is  a  new  machine  and  is  said  to  work  well.  In  place  of  the 
ordinary  pony-hammer,  the  Eider  hammer  is  employed  for  forging  other 
light  work.  The  blow  in  this  hammer  is  produced  by  a  series  of  cams 
on  a  horizontal  shaft  acting  on  a  series  of  upright  pieces,  to  the  lower 
ends  of  which  are  attached  the  upper  halves  of  the  dies.  The  corre- 
sponding lower  half  of  each  die  is  pressed  upward  by  a  foot-treadle  as 
the  piece  of  metal  to  be  forged  is  brought  over  it.  This  hammer  has  the 
advantage  of  running  without  the  noise  peculiar  to  the  pony-hammer. 

It  was  observed  that  soapsuds  and  soda-water, instead  of  oil, were 
generally  employed  to  preserve  the  temper  of  mills  and  other  cutting- 
tools. 

When  the  several  parts  of  each  breech-system  are  fitted  to  each  other, 
X)olished  and  numbered,  they  are  then  blued,  browned,  or  case-hardened, 
as  may  be  required.  In  actual  service  the  browning  on  the  barrels  is 
found  to  wear  about  two  years,  when  it  is  renewed  under  the  direction 
of  the  regimental  armorer. 

In  the  volunteer  service  the  arms  are  turned  into  store  whenever  it  is 
found  necessary  to  renew  the  browning. 

The  only  variation  allowed  in  the  size  of  the  bore  is  one- thousandth 
of  an  inch  above  the  true  size,  0".45.  Barrels  are  proved  with  charges 
of  420  grains  of  powder  and  one  bullet. 

The  accuracy  of  the  sighting  is  tested  by  firing  at  500  and  1,000  yards 
ranges  some  twenty  rifles  taken  from  each  week's  work.  After  each 
breech-system  has  been  assembled  and  attached  to  its  barrel,  the  piece 
is  fired  with  a  heavy  charge  (300  grains  of  powder  and  one  bullet)  to 
test  the  strength  of  the  working-parts  and  their  connections.  The  loss 
in  the  manufacture  and  proof  of  barrels  from  all  causes  is  only  about  2J 
per  cent.  This  small  loss  is  in  a  manner  explained  not  only  by  the  su- 
perior quality  of  the  material — cast  steel — but  by  the  fact  that  the  bar- 
rels are  furnished  in  an  advanced  stage  of  matiufacture  by  the  con- 
tractor. 

The  hardware  department  of  the  Kensington  Museum  was  visited  and 
found  to  contain  several  articles  of  interest  relating  to  the  military 
service;  among  others,  an  instrument  formed  by  the  combination  of  a 
a  spade,  ax,  and  mantlet,  called  "  The  Burgoyne."  (See  Fig.  98.)  This 
instrument  is  intended  to  form  a  portion  of  the  equipment  of  a  soldier, 
and  to  be  used  for  digging  rifie-pits,  &c.  When  used  as  a  mantlet 
against  bullets,  the  soldier  fires  through  a  small  hole  in  the  blade.  The 
handle  is  jointed  to  facilitate  packing. 

Specimen  cards  illustrating  the  modes  of  manufacturing  triangular 
bayonets  at  the  Enfield  small-arm  factory,  and  sword-blades  by  the 
Messrs.  Wilkinson  &  Son,  27  Pall  Mall,  London,  were  also  observed. 
As  these  modes  differ  in  some  particulars  from  those  pursued  in  this 
country,  the  more  important  details  are  given  herewith.  In  the  manu- 
facture of  bayonets  there  are  forty-nine  distinct  operations,  the  first 
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four  of  which  are  giveu  as  having  an  important  bearing  in  the  economy 
of  construction,  and  as  differing  essentially  from  those  of  our  owu 
Government  establishment. 

No.  1  in  the  accompanying  figure  (Fig.  99)  represents  a  round  bar  of 
iron  cat  to  a  suitable  length  for  the  socket.  Xo.  2  represents  a  square 
bar  of  steel  for  the  blade  and  shank.  No.  3  shows  the  neck  or  shank 
formed  by  impressing  a  groove  near  the  end  of  the  steel  bar.  No.  4 
shows  the  blade  welded  at  right  angles  to  the  socket. 

At  the  twenty-eighth  operation  the  blade  is  bent  parallel  to  the  axis 
of  the  socket.  The  blade  is  apparently  hammered  out  to  length  and 
shape  instead  of  being  rolled  as  in  this  country. 

The  several  operations  of  making  sword-blades  are  shown  by  speci- 
mens neatly  arranged  in  the  order  of  manufacture.  The  specimens  are 
as  follows,  viz : 

No.  1.  A  bar  of  steel,  called  a  *' sword  mold,"  is  given  as  it  comes 
from  the  steel-maker.    Each  bar  contains  sufficient  steel  for  two  blades. 

No.  2.  The  mold  or  bar,  cut  to  test  quality  by  an  examination  of  the 
fracture. 

No.  3.  Mold  drawn  out  and  shaped  ready  for  grooving. 

No.  4.  Mold  shaped  ready  for  welding  on  the  tang. 

No.  5.  Mold  drawn  out,  tang  welded  and  grooved. 

No.  6.  Blade  grooved  and  pointed.  From  20  to  25  heats  are  required 
to  bring  the  blade  to  this  state. 

No.  7.  Forged  blade  hardened  in  water  of  40^  F.  (Hardening  at  the 
maximum  density  of  water  is  occasionally  employed.) 

No.  8.  The  forged  blade  hardened  in  water  at  60^,  (usual  process.) 

No.  9.  The  forged  and  hardened  blade  tempered  in  air. 

No.  10.  Forged  and  hardened  blade  straightened  and  tempered  in  oil 
550O  to  580O  F. 

No.  11.  Forged  and  hardened  blade  straightened  and  tempered  iu 
wood  saw-dust,  (oak  or  beech.) 

No.  12.  The  blade  forged,  hardened,  tempered,  and  ground  to  shape 
ready  for  proving-machine. 

No.  13.  Ground  blade  tested  by  acid  for  '^  grays"  or  marks  on  steel. 

No.  14.  Blade  proved  and  viewed  ready  for  polishing. 

No.  15.  Blade  glazed ;  first  process  of  polishing. 

No.  16.  Blade  polished  ready  for  mounting  and  embossing. 

No.  17.  Blade  embossed  and  etched. 

No.  18.  Blade  burnished  without  glazing.  This  process  leaves  a 
hardened  surface  on  the  steel. 

• 

The  city  of  Liege,  in  Belgium,  is  situated  near  large  deposits  of  irou 
and  coal,  and  is  the  seat  of  extensive  manufactories  of  hardware,  cannou, 
and  small-arms.  The  manufacture  of  small-arms  at  this  place  dates 
back  many  centuries — in  fact,  from  the  first  introduction  of  fire-arms  as 
weapons  of  warfare.  To  secure  the  necessary  strength  in  all  fire-arms 
made  within  its  limits,  the  government  of  Belgium  established  at  au 
early  date  "  a  proof-house''  for  all  barrels  of  small-arms  made  in  Liege, 
(except  those  intended  for  the  slave  trade,)  and  the  proof  was  conducted 
by  government  officers  who  were  guided  by  government  regulations, 
which  have  been  strictly  enforced  down  to  the  present  time*  Every 
barrel  which  successfully  passes  the  proof  and  inspection  is  stamped 
with  government  marks;  any  failure  to  comply  with  the  requirements 
of  the  government  in  the  proof  and  inspection  of  barrels  is  punished 
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with  severe  penalties ;  it  is  tbis  system  which  has  given  a  high  reputa- 
tion to  the  arms  made  at  Li^ge,  and  carried  them  into  bH  the  markets 
of  the  world. 

During  the  forty-two  years  previous  to  1864  there  were  16,319,04:0 
barrels  proved  at  the  Liege  proof-house,  representing  arms  the  value  of 
which  was  more  than  $100,000,000.  At  the  present  time  about  1,000,000. 
small-arms  are  produced  at  this  place  annually,  embracing  almost  every 
kind  and  caliber  known  to  the  world.  -  Though  some  of  these  arms  are 
sold  as  low  as  $1.65  each,  they  are  all  considered  safe  for  the  purpose 
intended.  The  number  of  workmen  engaged  in  the  manufacture  of 
arms  in  the  city  is  about  40,000.  In  consequence  of  the  great  variety 
of  the  arms  made,  and  the  cheapness  of  labor,  but  little  of  the  work  is 
done  by  machiner^^ ;  most  of  it  is  done  by  hand  in  the  small  workshops 
at  the  homes  of  the  armorers,  who  live  in  various  parts  of  the  city  and 
its  suburbs.  The  materials  are  given  out  from  the  workshops  of  the 
principal  manufacturers  on  Mondays  and  the  finished  parts  are  re- 
turned on  Saturdays,  the  transportation  being  done  by  the  wives  and 
daughters  of  the  workmen  in  small  carts  drawn  by  dogs.  The  fitting 
and  assembling  of  the  parts  is  done  under  the  immediate  superin tend- 
ance of  the  principal  manufacturers,  and  this  is  about  the  only  branch 
of  the  business  that  really  calls  for  a  knowledge  of  the  art  of  gun- 
making.  The  wages  earned  by  the  workmen  vary  from  $1,  $1.25, 
and  $1.50  per  day  of  ten  hours.  A  visit  was  paid  to  the  government 
proof-house,  and  its  various  operations  kindly  shown  and  explained  by 
the  officer  in  charge,  (called  the  ^*  director")  and  his  assistants.  Among 
other  facilities  for  doing  work  were  noticed  small  railways  passing 
through  and  connecting  the  different  buildings.  The  barrels  when 
proved  are  placed  in  grooves  cut  into  the  surface  of  an  iron  platform, 
and  are  held  down  by  a  heavy  iron-bound  stick  of  timber  which  is 
secured  by  screws.  All  the  barrels  in  a  lot  of  sixty  are  fired  simul- 
taneously by  a  train  of  powder  connecting  the  vents.  The  barrels  of 
breech-loading  guns  are  also  fired  once  or  twice  with  the  breech  sys- 
tems attached ;  after  this  they  are  returned  to  the  makers  to  have  the 
parts  refitted  and  stocked.  Eevolvers,  when  proved,  are  fired  by  means 
of  a  wire  passing  through  a  h6le  in  a  strong  wooden  partition  and  at- 
tached to  the  trigger.  The  first  proof  of  barrels  is  before  they  are  fin- 
ished. The  proof-charges  of  course  vary  with  the  diffeient  kinds  and 
-calibers  of  guns  to  be  proved.  The  proof-charge  of  the  0".43  caliber 
military  rifle  is  composed  of  a  leaden  bullet  a^out  2  inches  long  and 
weighing  679  grains,  and  170  grains  of  powder,  which  is  made  by  the 
French  mode  of  manufacture. 

From  the  proof-house  a  visit  was  made  to  the  small-arm  factory  of  Mr. 
Francotte,  which  is  one  of  the  largest  and  most  celebrated  in  Li^ge. 
!N^early  every  variety  of  pistols,  shot-guns,  and  military  arms  are  made 
at  this  establishment.  The  workmen  were  engaged  in  rifling  a  lot  of 
smooth-bored  muskets  which  were  said  to  have  been  captured  by  the 
Grermans  in  the  late  war  and  afterward  sold  to  Spain.  The  rifling  was 
being  done  on  hand-machines,  the  great  variety  of  arms  made  at  this 
establishment  precluding  the  use  of  automatic  machines.  The  average 
amount  of  woHc  of  a  single  workman,  in  a  day  pf  ten  hours,  is  eight 
barrels.  Steel  barrels  are  drilled  from  solid  bars  of  the  length  and 
shape  of  the  barrel,  which  is  the  form  in  which  the  bars  are  supplied  by 
the  steel-makers.  The  drilling-machine  resembles  a  lathe,  in  which  two 
barrels  are  placed  side  by  side  horizontally;  when  the  drill  has  pene- 
trated some  3  inches  it  is  withdrawn  to  remove  the  chips,  which  would 
otherwise  clog  and  retard  the  work.    Tbe  steel  bars  for  barrels  for  the 
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Chassepot  rifle  weigh  in  the  rough  8.8  pounds,  and  cost  about  80  cents 
each. 

It  was  understood  that  the  process  of  rolling  out  barrels  from  short, 
thick  steel  tubes,  a  process  now  generally  adopted  in  this  country,  is 
followed  in  some  of  the  small-arm  factories  of  Li^ge.  The  finished  boring 
of  barrels  is  done  in  the  ordinary  way,  viz,  with  a  square  cutter,  the 
cutting-edge  of  which  is  pressed  against  the  surface  of  the  bore  by  a 
wooden  splint,  underlaid  with  one  or  more  thicknesses  of  paper. 

Attached  to  Mr.  Francotte's  factory  is  a  museum  which  contains  a 
very  numerous  and  complete  collection  of  specimen-arms,  and  especially 
breech-loading  arms  of  modern  invention.  Among  this  collection  were 
noticed  revolvers  for  metallic  cartridges  with  the  simultaneous  extractor, 
which  Mr.  Francotte  stated  was  an  invention  known  in  Paris  a^  far 
back  as  1858  or  3  859. 

Attention  was  called  to  the  Comblain  rifle,  a  breech-loading  arm  re- 
sembling the  Sharp  rifle  of  this  country.  The  mountings,  receiver,  and 
breech-block  of  this  arm  were  made  of  phosphorus-bronze ;  the  barrel  is 
made  of  steel.  Also  noticed  a  specimen  rifle  in  which  all  the  metal  parts 
were  made  of  phosphorus-bronze.  The  militia  of  Belgium  are  armed 
with  the  Comblain  rifle,  while  the  regular  troops  have  the  Albini-Brand- 
lin  gun,  which  has  a  breech-block  operating  like  that  of  the  Springfield 
rifle,  as  previously  described. 

BAVARIA. 

The  breech-loading  system  of  small-arms  adopted  in  1869  for  the  Ba 
varian  army  is  the  invention  of  J.  L.  Werder,  of  Nuremburg,  and  is 
known  as  the  Werder  system.  It  belongs  to  the  class  of  falling  breech- 
blocks of  which  the  Peabody  may  be  considered  the  exponent  in  this 
country.  It  diff*ers,  however,  from  this  and  most  other  guns  of  this  class, 
as  the  breech-block  is  opened  and  closed  by  the  hammer,  instead  of  the 
lever-guard,  giving,  as  claimed,  greater  safety  and  ease  of  manipulation; 
especially  when  the  soldier  loads  lying  on  the  ground. 

The  breech  and  lock  mechanism  of  the  Werder  gun  are  contained  in 
a  box,  the  sides  of  which  are  two  plates  which  furnish  the  bearings  and 
pivots  of  the  several  parts.  This  box,  with  its  contents  of  parts,  is  in- 
serted in  the  vertical  cut  of  the  receiver,  the  front  end  of  which  is  screwed 
to  the  barrel  and  the  rear  end  is  screwed  to  the  stock  by  the  tang  screw, 
(k  «,)  Figs.  100, 100  &,  100  c,  and  100  df.  The  guard-plate  a  b  closes  the 
bottom  of  the  receiver,^but  has  the  necessary  openings  for  the  two  trig- 
gers. The  pivot-pins  are  riveted  to  the  right  side-plate,  8  b.  The  left 
plate  has  holes  for  these  pivots,  and  also  a  projecting  flange,  8  g,  which 
forms  a  cover  for  the  rear  portion  of  the  receiver-cut. 

The  breech-block  is  shown  in  Y,  and  is  pivoted  at  V  W,  which  repre- 
sents one  of  its  trunnions.  Its  forward  part  is  bored  out  for  the  firing- 
pin  z  8  and  the  spiral  retracting-spring  8  p.  The  firing-pin  is  held  in 
place  by  the  pin  /,  which  works  in  a  horizontal  slot  to  give  the  neces- 
sary play.  The  extractor  e  has  two  arms;  the  long  arm  is  forked,  an^ 
each  fork  has  a  claw  to  seize  hold  of  the  rim  of  the  cartridge-head.  Tbe 
forward  part  of  the  breech-block  is  cut  away  on  the  under  side  for  the 
purpose  of  striking  when  it  falls  against  the  short  arm  of  the  extractor, 
thereby  forcing  the  long  arm,  with  the  cartridge-shell,  to  the  rear.  Tbe 
sear-spring  d  f  serves  the  double  purpose  of  a  sear-spring  and  a  spring 
for  returning  the  extractor  and  breech-block  to  their  proper  positions  for 
inserting  the  cartridge.  It  is  supported  by  a  bolster,  t?  5,  about  two- 
thirds  of  its  length  from  the  extractor.  • 

The  hammer  is  shown  in  ^,  and  occupies  a  central  position  between 
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« 

the  side-plates.  It  i^  composed  of  the  foUowingnamed  parts,  viz :  The 
comb  or  thumb-piece  which  projects  from  the  right  side  of  the  breech 
system,  the  horizontal  branch  which  passes  under  the  curved  cover  s  g, 
the  part  of  the  body  which  strikes  against  the  head  of  the  firing-pi^  A:, 
and  the  full  and  half  cock  notches  for  the  nose  of  the  sear.  The  main- 
spring which  gives  the  blow  to  the  hammer  is  of  horseshoe  form,  and 
is  shown  at  afj  the  end  of  one  branch  rests  in  a  notch  in  the  bolster  h  s. 
The  locking-brace  is  pivoted  at  d  «,  and  is  composed  of  three  arms,  viz^ 
8,  the  brace  proper,  which  supports  the  breech-block  through  the  pro- 
jection vf,dtj  the  finger-piece,  and  a  &,  the  rear  locking-arm,  which  is 
forced  upward  by  the  projection  to  on  the  hammer  to  insure  locking  at 
the  moment  of  full  cock.  The  locking-brace  is  cut  away  to  receive  the 
sear  and  trigger,  and  both  pieces  work  on  the  same  pivot,  d  8.  The 
locking-brace  and  trigger  are  shown  separately  in  Fig.  100  e.  Attached 
to  the  hammer  are  two  arms,  h  r,  one  on  each  side,  and  between  these 
points  is  a  friction-roller,  r.  The  object  of  this  arm  is  to  press  the 
breech-block  up  to  the  position  of  covering  the  chamber  when  the  piece 
is  cocked,  and  that  of  the  roller  is  to  diminish  the  friction  in  passing 
over  the  curved  i>ortion  of  the  block ;  it  also  assists  in  retracting 
the  firing-pin,  which  it  does  by  pressing  against  the  projection  on 
the  under  side  of  the  head  of  the  pin  at  n.  The  V-shaped  spring  wf 
acts  upon  the  under  side  of  the  part  of  the  breech-block  in  rear  of  its 
trunnions  VW  to  depress  the  forward  portion  and  uncover  the  chamber 
for  loading,  when  pressure  is  brought  to  bear  on  the  trigger  d  r.  It 
also  causes  the  forward  portion  of  the  breech-block  to  strike  with  force 
enough  against  the  short  arm  of  the  ejector  e  to  throw  the  shell  clear 
of  the  gun.  The  upper  surface  of  the  breech-block  has  a  groove,  ^m,  to 
facilitate  the  insertion  of  the  cartridge  into  the  chamber.  The  projec- 
tion a  8  forms  a  rest  for  the  hammer  when  let  down  to  its  lowest  point. 
The  body  of  the  firing-pin  is  cut  away  on  its  sides,  so  that  its  cross-sec- 
tion is  a  hexagon,  thus  diminishing  the  bearing-surface  against  the 
block,  and  rendering  the  pin  less  liable  to  be  obstructed  by  dirt  or  rust. 
To  open  the  breech-block  for  loading,  press  on  the  finger-piece  d  r;  by 
so  doing  the  support  of  the  block  is  removed  and  it  falls  under  the  press- 
ure of  the  spring  ?r/,  and  iu  falling  strikes  the  ejector,  as  before 
stated,  and  throws  out  the  empty  shell.  To  close  the  breech,  push  back 
the  hammer  to  full  cock,  when  the  block  is  pressed  upward  by  the  arm 
h  r.  The  projection  ir,  acting  on  the  curved  arm  8  Jc^  forces  the  point 
of  the  brace  8  under  the  projection  vf,  and  insures  the  locking  of  the 
breech-block  when  the  piece  is  fired.  It  will  thus  be  seen  that  but  one 
motion  is  required  to  open  and  one  to  close  the  breech  and  cock  the 
piece  ready  for  firing.  If  the  arm  is  not  to  be  fired  at  once,  the  hammer 
should  be  lowered  to  the  half-cock  notch  to  prevent  accidental  discharge. 
The  mechanism  in  its  various  stages  of  operation  is  shown  as  follows^ 
viz :  Fig.  100,  loaded  and  cocked  ready  for  firing ;  Fig.  100  c,  breech- 
block at  its  lowest  position  for  ejecting  the  cartridge-shell ;  Fig.  100  b, 
breech-block  locked  and  hammer  at  its  lowest  point ;  Fig.  100  (?,  breech- 
block unlocked  and  hammer  at  the  safety-notch.  The  complete  rifie 
and  its  sword-bayonet  unattached  are  shown  in  Fig.  100  /  and  Fig. 
100  g;  the  cavalry  carbine  is  shown  in  Fig.  100  n  ;  the  cavalry  pistol  in 
Fig.  100 jp.  Both  carbine  and  pistol  have  the  Werder  breech-loading 
system.  They  are  accompanied  by  wiping-rods;  the  carbine-rod  is 
jointed  to  fold  up  after  the  manner  of  the  handle  of  a  parasol;  and  the 
pistol-rod  is  a  single  piece.  The  rifle-grooves  are  four  in  number,  (see 
Fig.  100  a;)  their  depth  is  0''.0075,  and  twist  is  one  turn  in  22  inches. 
The  diameter  of  the  bore  is  0".43.5 ;  the  length  of  the  barrel,  including 
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chamber,  but  exclusive  of  breech -frame,  is  35".0 ;  the  weight  of  the  arm 
without  bayonet  9.75  pounds.  The  cartridge  belongs  to  the  reprimed 
class  known  as  "Berdan's.^  The  construction  of  the  head,  with  its  pocket, 
primer,  and  re-enforcing- cup  combined,  ia  shown  in  Fig.  100  i;  separately 
the  re-en  forcing-cup  is  sliown  in  Fig.  100  ^'j  and  the  primer  at  Fig.  100 1 
The  cartridge  complete  is  shown  in  Fig.  100  h.  The  powder-charge 
weighs  66  grains,  and  is  of  the  kind  known  as  musket-powder.  The 
bullet  weighs  340  grains,  and  has  three  cannelures  for  lubricant,  and  a 
deep  narrow  cavity  in  the  center  of  the  base. 

The  cartridge  for  the  carbine  and  pistol  are  similar  in  all  respects  to 
that  for  the  rifle  ex;cept  the  charge  of  powder,  which  is  reduced  to  cor- 
respond to  the  weights  of  the  carbine  and  pistol.  The  bullet  is  the  same 
for  the  three  arms. 

AUSTRIA. 

The  new  system  of,  breech-loading  small-arras,  adopted  into  the  Aus- 
trian service  in  place  of  the  alteration  of  Waiizl,  is  the  invention  of 
Joseph  Werndl,  a  gun  manufacturer  of  Styria,  and  is  applied  to  muskets, 
carbines,  and  pistols.  The  breech-block  in  this  system  vibrates  around 
an  axis  parallel  to  and  below  the  axis  of  the  bore  prolongi^  to  the  rear 
of  the  chamber.  The  principal  parts  are  shown  in  section  in  Fig.  101: 
c  is  the  receiver  screwed  to  the  barrel ;  the  chamber  and  a  portion  of 
the  rifling  are  shown  at  j)  Z;  V  is  the  breech-block,  which  vibrates 
around  the  spindle  A:;  z  8  is  the  firing-pin;  H  is  the  hammer;  I  s  the 
flring-pin  screw;  d  a  the  cartridge-shell  extractor;  n  is  the  extractor- 
groove  ;  9  2>  is  the  striking-plate;  at  is  the  spindle- bed  with  its  fastening- 
screw  audits  wedge-shaped  head ;  vfis  the  spindle-spring,  which  presses 
on  K,  the  wedge-shaped  head  of  the  spindle.  The  receiver  is  screwed 
to  the  stock  by  the  forward  guard-screw  a  8  and  two  rear  guard-screws, 
which  screw  into  the  tang  of  the  receiver  or  bed  for  the  spindle. 

Fig.  101  a  shows  the  foregoing  parts  in  position,  as  seen  from  above 
and  rear  of  the  gun,  with  the  addition  of  the  thumb-piece  d  and  the 
screw  p  8. 

Fig.  101  b  shows  the  breech-block  removed,  with  the  extractor  a  ic  in 
position,  and  the  hole  I  v  for  the  point  of  the  spindle  K. 

The  extractor  is  shown  in  full  in  Fig.  101  c.  Its  shaft  c^  a  is  imbedded 
in  the  front  surface  of  the  well  of  the  receiver  below  the  chamber.  The 
point  d  k  is  notched  to  fit  under  the  flange  of  the  cartridge-head,  while 
the  point  of  the  other  arm  projects  into  the  groove  n  of  the  breech-block 
V.  When  this  point  comes  against  the  end  of  the  groove  in  turning  the 
breech-block,  the  point  k  r  is  pressed  backward  and  the  cartridge-shell 
is  thrown  out.  Of  course  the  groove  is  arranged  so  that  the  extractor 
does  not  commence  to  move  until  the  breech-block  uncovers  the  car- 
tridge-head. 

The  breech-block  V  is  shown  with  its  spindle  in  Fig.  101  e;  the  strik- 
ing-plate in  Fig.  101  d.  The  rear  end  of  the  breech-block  has  the  form 
of  a  screw  surface,  the  height  or  pitch  of  which  is  5  millimeters,  or  about 
0.2  inch.  The  front  surface  of  the  striking-plate  corresponds  to  tlie 
screw  at  the  rear  end  of  the  breech-block.  The  reason  for  this  pecaliar 
form  is  that  the  breech-block  shall  be  pressed  firmly  against  the  cartridge 
head  when  closed,  and  shall  be  free  to  move  the  moment  it  begins  to 
open.  The  striking-plate  is  slipped  into  its  groove  in  the  receiver  an^ 
held  in  place  by  the  small  screw  p  s. 

The  slot  a,  in  Fig.  101  d,  permits  the  striking-plate  to  pass  over  the 
breech-block  spiudle,  while  that  marked  a^  is  for  the  passage  of  the 
liammer-head  to  tUe  ft^rlng\)iu.    The  rear  of  the  striking-plate  has  a 
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projection  over  the  spindle,  partly  for  the  purpose  of  giving  a  better 
bearing  on  the  spindle  and  partly  for  the  reason  that  the  lug  h  forms  a 
stop  for  the  breech-block  when  closed.  The  portion  v  has  a  screw  sur- 
face corresponding  to  the  end  of  the  breech-block,  and  to  the  wedge- 
shaped  head  of  the  spindle  which  is  in  contact  with  it. 

The  knob  k  serves  as  a  button  to  secure  the  leather  safety-cap  which 
protects  the  firing-pin  from  being  accidentally  struck  by  the  hammer. 

The  spindle  K  is  the  axis,  around  which  the  breech-block  vibrates. 
The  head  of  this  spindle  is  wedge-shaped  in  cross-section,  and  lies  with 
one  of  its  flat  surfaces  on  the  spring  Vf  when  the  block  is  open  or 
closed.  The  portion  next  to  the  head  is  cylindrical.  Next  to  this  it  is 
square,  that  it  may  turn  with  the  breechblock,  and  in  front  of  the  square 
portion  it  is  cylindro-oonical,  as  shown  in  Fig.  101. 

The  firing-pin  is  shown  in  the  same  figure  and  in  Fig.  101  k.  It  is  pressed 
back  by  a  spiral  spring  near  its  point,  and  kept  in  place  by  the  screw 
I  8j  which  passes  through  a  notch  in  the  pin.  The  head  of  the  pin  has 
a  slot  for  adjusting  its  position  with  a  screw-driver.  The  lock  is  of  the 
ordinary  back-action  pattern,  and  the  hammer  is  raised  to  the  half  or 
full  cock  whenever  the  breech-block  is  opened,  which  is  done  by  turning 
the  thumb-piece  d  to  the  right,  and  closed  by  turning  it  back  again  to 
the  left.  The  screw  surfaces  on  the  block,  striking-plate,  and  spindle- 
bead,  act  to  force  the  block  against  the  end  of  the  barrel  when  closed,  and 
at  the  same  time  press  the  extractor  into  its  recess  in  the  forward  part 
of  the  receiver.  When  the  breech-block  is  thrown  open  the  groove  m 
in  it  is  brought  opposite  to  the  opening  of  the  barrel  for  the  insertion  of 
the  cartridge  in  the  chamber. 

The  action  of  the  spring  Vf  on  the  wedge-vshaped  spindlehead  is  very 
important,  inasmuch  as  it  keeps  the  breech-block  in  place  when  open  and 
closed,  and  accelerates  the  ejection  of  the  cartridge-shell.  In  the  new 
model  gun  lately  adopted  and  shown  to  the  board  in  the  artillery  mu- 
seum in  Vienna  this  exterior  fiat  spring  was  replaced  by  a  spiral  spring 
entirely  inclosed  and  covered  up  in  the  receiver. 

The  barrel  of  the  musket  is  madeof  cast  steel.  Its  length  is  33.14 
inches,  including  the  chamber,  which  is  2.07  inches.  Its  weight  is  3.83 
pounds.  The  rifie-grooves  are  six  in  number,  and  their  depth  is  0.007 
inch.  The  lands  are  0.07  inch  wide,  and  the  grooves  0.15  inch.  The 
twist  is  one  turn  in  28.5  inches.  The  total  length  of  this  arm,  (Fig.  101  p,) 
including  its  saber-bayonet,  (Fig.  101  ^,)  is  about  73.0  inches,  while  its 
weight,  including  the  bayonet,  is  about  11.5  pounds.  Without  the  bay- 
onet the  length  is  50.5  inches,  and  the  weight  9.85  pounds. 

The  barrel,  bands,  and  sight  are  browned.  The  remaining  parts  are 
of  a  case-hardened  gray  color.  The  sight  is  of  the  Enfield  pattern,  and 
is  graduated  up  to  1,060  meters. 

The  cartridge  adopted  for  the  Werndl  arms  is  a  solid-headed  shell, 
drawn  out  from  sheet  brass,  composed  of  93  parts  of  copper  and  7  of 
zinc.  Its  form  is  shown  in  Fig.  102.  It  has  an  outside  center-fire  primer, 
which  is  so  arranged  that  there  is  no  escape  of  gas  from  the  charge.  The 
charge  is  63.0  grains  of  musket-powder.  The  bullet  is  made  of  soft  lead, 
1.18  inches  long,  and  weighs  313.0  grains.  It  has  a  small  expansion  cav- 
ity in  its  base,  two  cannelures,  and  a  rabbet  for  the  bullet  to  fit  into  the 
mouth  of  the  cartridge-shell.  The  bullet  is  lubricated  by  dipping  the 
l>oint  as  far  as  the  shell  into  a  melted  composition  of  7  parts  of  tallow 
and  1  of  bees- wax.  Attempts  have  been  made  in  Austria  to  use  com- 
pressed powder  for  arms  of  small  caliber,  and  it  is  understood  that  this 
form  of  powder  is  still  employed  in  the  cartridges  for  the  2,000  Hemington 
trial  guns  in  the  hands  of  the  Austrian  troops.    The  diflicultie^  \3Dl^\.^*\NX5l 
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in  Austria  in  making  compressed-powder  cartridges  on  a  large  scale  are 
to  regulate  the  compression  to  suit  the  varying  densities  of  service- 
powder,  the  mechanical  difficulties  to  be  overcome,  and  the  danger  from 
accidents.  Therefore  the  results  obtained  in  firing  such  cartridges  are 
inferior  to  those  of  grain-powder  in  the  loose  state. 

A  breechlpading  carbine  and  breech-loading  pistol,  both  onthe  Wemdl 
breech-loading  plan,  constitute  portions  of  the  small-arm  system  of  Aus- 
tria. The  cartridges  for  these  arms  are  similar  to  those  of  the  rifle,  ex- 
cept the  charge  of  powder,  which  is  reduced  to  correspond  to  the  reduced 
weight  of  the  arms,  which  are  shown  in  Fig.  102  a  and  Fig.  102  h. 

The  Austrian  army  revolver  is  shown  in  Fig.  102  /,  (one-tenth  size.) 
It  may  be  briefly  described  as  follows,  viz:  Total  weight,  2.9  pounds; 
total  length,  12.0  inches;  length  of  barrel,  7.2  inch;  length  of  cylin- 
der, 1.9  inches;  diameter  of  bore,  or  caliber,  0.433  inch;  Dumber  of 
jEcrooves,  6;  width  of  grooves  double  that  of  the  lands;  twist,  one  turn 
in  16  inches. 

The  cartridge-shell  and  bullet  are  the  same  as  those  employed  for  the 
Wemdl  rifle  and  carbine,  the  powder-charge  is  20  grains  less  than  that 
for  the  carbine,  and  the  vacant  space  between  the  powder  and  bullet  is 
tilled  with  a  wad. 

The  initial  velocity  is  524  feet. 

With  the  exception  of  the  locks,  which  are  made  at  the  imperial  arse- 
nal in  Vienna,  the  Werndl  rifles  for  the  Austrian  government  are  made 
by  Mr.  Werndl  at  his  private  armory  in  Styria.  Mr.  Russell,  in  a  letter 
to  the  New  York  Times,  of  August  15,  1873,  written  on  a  visit  to  Mr. 
Werndl,  states  that  2,000  workmen  are  employed  at  this  armory,  and 
that  2,000  arms  are  turned  out  per  week.  The  work  is  done  principally 
by  the  piece,  and  skilled  workmen  make  about  $10  per  week. 

The  capacity  of  the  establishment  is  such  that  the  number  of  rifles 
made  weekly  can  be  increased  to  5,000.  Mr.  Werndl  has,  beside  his 
Austrian  contracts,  a  contract  with  Prussia  for  160,000  Mauser  rifles. 
His  tools  and  machinery  are  of  the  American  pattern,  made  by  the 
Colt  Patent  Fire-Arms  Co.,  of  Hartford,  Conn.,  and  by  English  machine- 
makers.  Much  of  the  work  in  finishing  the  rifles  made  at  this  armory 
is  done  with  the  file,  and  the  parts  are  not  interchangeable. 

In  the  artillery  museum  in  Vienna  was  observed  a  spade  for  intrench- 
ing purposes.  It  was  about  the  size  of  the  small  spade  used  for  a  simi- 
lar purpose  in  the  Army  of  the  Potomac;  the  handle,  however,  has  a 
joint  by  which  it  can  be  folded  up  and  secured  with  a  strap.  (See  Fig. 
103.) '  It  was  stated  that  one  of  these  spades  is  carried  on  the  person  of 
every  third  soldier. 

Since  the  return  of  the  board  to  this  country,  information  has  been 
received  that  a  magazine  arm  has  been  introduced  into  the  Austrian  serv- 
ice called  the  "Turwurth  repeating-carbine."  Like  the  Swiss  Vetterlin 
rifle,  its  chief  peculiarity  is  the  attachment -of  a  cartridge  magazine  to  a 
sliding  breechbolt  system  similar  to  that  of  the  French  Chassepot  rifle. 
The  only  details  of  construction  that  have  come  to  hand  of  this  arm 
are  contained  in  the  two  accompanying  cuts,  which  represent  a  section 
through  the  axis  of  the  breech  system  (Fig,  104)  and  a  full  length  exte- 
rior view  of  the  arm,  (Fig.  104  a.)  The  arm  can  be  fired  eight  times  with- 
out reloading,  viz,  one  cartridge  in  the  chamber,  one  in  the  carrier- 
block,  and  six  in  the  magazine.  The  operation  of  opening  and  closinif 
the  breech  transfers  one  cartridge  from  the  carrier-block  to  the  chaDil>^^ 
of  the  barrel  and  one  cartridge  from  the  magazine  to  the  carrier-blocK- 
The  eight  cartridges  can  be  inserted  in  the  magazine  in  12  seconds  aurt 
can  be  discharged  m  10  §.eeowvl§..    The  arm  without  the  bayonet  weig"^ 
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8.1  pouuds,  and  its  length  is  40.5  inches ;  with  bayonet  it  weighs  8.93 
pounds,  and  its  length  is  60  inches. 

SWITZERLAND. 

The  Vetterliu  repeating-rilie  of  the  Swiss  service  is  a  Swiss  invention, 
the  peculiarity  of  which  is  the  union  of  a  cartridge-magazine  with  a 
sliding-bolt  breech  system.  The  complete  arm,  one-tenth  of  the  natural 
size,  is  shown  in  Figs.  105  and  105a.  Figs.  1056  and  105c  show  the  ar- 
rangement of  the  working  parts  on  a  scale  of  one-half  of  the  true  size. 
Fig.  1056  shows  the  system  with  the  breech  closed  as  seen  from  the 
right  side.  Fig.  105c  shows  the  system  with  the  breech-bolt  withdrawn, 
as  seen  from  the  left  side. 

The  letter  H  represents  the  receiver  or  frame  to  which  the  several 
parts  are  attached.  The  rear  of  the  receiver  terminates  in  two  tangs, 
top  and  bottom,  between  which  the  point  of  the  butt-stock  H  S  is  in- 
serted and  held  by  a  screw  passing  from  the  lower  to  the  upper  tang. 
The  barrel  is  screwed  into  the  forward  part  of  the  receiver  in  the  usual 
way.  The  magazine  M  is  a  long  tube  atta<2hed  to  the  under  side  of  the 
barrel,  and  is  capable  of  holding  11  cartridges  end  to  end.  The  line  of 
cartridges  is  pressed  toward  the  opening  of  the  receiver  by  a  light  spiral 
spring  which  terminates  in  a  cap,  h  t.  This  spring  is  known  as  the 
magazine  feeding-spring.  The  cartridges  are  transferred  from  the  mag- 
azine to  the  chamber  of  the  barrel  by  the  combined  action  of  the  car- 
rier-block Z  and  the  breechbolt  which  operates  it  through  the  agency 
of  the  bent  lever  pivoted  on  the  part  z  s.  As  the  breech-bolt  is  with- 
drawn the  carrier-block  rises  in  its  vertical  cut  in  the  receiver  fl,  with 
the  cartridge  in  it,  Fig.  105  c;  when  the  breech-bolt  is  pressed  forward 
the  cartridge  is  pushed  into  the  chamber  and  the  carrier-block  falls  back 
to  its  first  position  ready  to  receive  another  cartridge  from  the  maga- 
zine, Fig.  105  b.  The  body  of  the  breech-bolt  is  a  steel  tube,  0,  Fig.  105  d. 
Into  the  central  hole  of  this  tube  is  inserted  the  firing-pin  8  b.  Fig.  105  e. 
The  point  of  the  firing-pin  rests  in  the  crotch  of  the  firing-pin  fork  s  g. 
Fig.  105/,  which  is  inserted  int/O  the  horizontal  slot  d  8  t  of  the  body  of 
the  breech-bolt.  The  prongs  of  this  fork  lie  in  two  grooves  on  opposite 
sides  of  the  solid  head  of  the  breech-bolt  cJccJc.  The  object  of  the 
two  prongs  is  to  strike  in  two  places  the  fulminate  of  the  cartridge, 
which  lies  in  the  rim  of  the  head.  The  firing-pin  is  impelled  by  a  spiral 
mainspring,  8  gfj  Fig.  105  c,  which  presses  against  the  grooves  kb  kb 
of  the  wings y?  X  ^i^-  105c.  These  parts  are  covered  by  the  lock-case 
Y  p,  which  is  secured  in  place  by  the  flange  of  the  lock-nut  V  «,  by  being 
screwed  to  the  end  of  the  breech-bolt.  The  point  of  the  firing-pin  s  ft, 
when  it  projects  from  the  lock-nut,  shows  that  the  firing-pin  is  at  full 
cock.  The  letters  8  r  and  r  r  show  the  full  and  half  cock  notches  at- 
tached to  the  lower  wing  of  the  firing-pin.  The  sear  is  shown  at  8  t, 
and  its  nose  at  8  I.  The  sear-spring  and  its  screw  are  shown  at  8  tf,  and 
the  trigger  is  shown  a,tdr.  A  short  sleeve,  N  N,  Figs.  105  b  and  105  c, 
envelopes  the  body  of  the  breech-bolt.  To  this  sleeve  are  attached  the 
handle  of  the  breech-bolt  kg,  and  the  two  locking- wings /^/^.  The 
former  is  used  to  work  the  breech-bolt,  while  the  latter  are  employed  ta 
lock  it  into  corresponding  grooves  in  the  receiver,  ready  for  firing.  The 
forward  end  of  the  sleeve  N  abuts  against  the  collar  E  a,  which  is  solidly 
united  to  the  body  of  the  breechbolt.  The  abutting  shoulder  of  this 
collar  is  of  slight  helical  form  to  secure  the  tight  fit  of  the  locking- 
wings  against  the  shoulders  of  their  corresponding  grooves  in  the  re- 
ceiver. 

The  upper  surfaci  of  the  body  of  the  breec\i-\)o\t  \i?k&  w^t^qt^^v^x^ 
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which  fits  the  cartridge-shell  retractor  e,  shown  in  Fig.  105  g.  The 
projecting  part  of  the  extractor  fits  into  the  groove  I  n  of  the  receiver 
at  the  same  time  the  cross-key  q  8  serves  as  a  stop  to  keep  the  breech- 
bolt  from  being  withdrawn  from  the  receiver.  The  other  end  sp  f  oi 
the  extractor  acts  as  a  stop  for  the  rotary  motion  of  the  sleeve  N.  The 
extractor  is  held  in  place  by  the  hook  e  h  which  passes  under  the  cross- 
pin  e  8,  In  the  groove  Z  N  on  the  under  side  of  the  breech-bolt  works 
the  point  of  the  small  arm  i;  a  of  the  crooked  feed -lever.  The  long  arm 
z  h  of  this  feed-lever  works  in  a  horizontal  groove  in  the  carrier-block 
Z,  Fig.  105  hj  and  raises  it  and  depresses  it  when  the  foward  or  rear 
end  of  groove  z  n  strikes  against  v  a.  The  feed-lever  spring  is  shown 
at  z  /,  and  the  fulcrum  to  which  the  feed-lever  is  attached  is  at  z  8. 

The  cut  io  the  end  of  the  barrel  for  the  hook  end  of  the  extractor  to 
work  in  is  shown  at  e  L  The  projection  m  s  serves  as  a  stop  to  prevent 
the  feed-spring  cup  from  passing  beyond  the  magazine-tube.  The  mov- 
able piece  d  8chl  attached  to  the  left  side  of  the  receiver  by  means  of 
a  screw  is  employed  to  cut  off  the  cartridges  in  the  magazine  from  the 
carrier-block  when  the  piece  is  to  be  used  as  a  single  breech-loader,  in 
which  event  the  cartridge  is  inserted  into  the  carrier-block  from  an  ob- 
long hole  on  the  right  side  of  the  receiver.  This  hole  is  covered  when 
not  in  use  by  the  swinging  piece  d  k,  Fig.  105,  which  is  held  in  place 
by  the  piece  kf.  The  empty  shell,  after  firing,  is  drawn  back  by  the  ex- 
tractor attached  to  the  breech-bolt,  and  thrown  out  clear  of  the  receiver 
by  the  upward  motion  of  the  carrier-block,  the  upper  portion  of  which 
is  made  of  suitable  shape  for  the  purpose.  The  sliding  piece  sjiis 
called  the  dust-cover,  and  serves  to  keep  dust  out  of  the  working 
parts  of  the  gun  when  not  used. 

Figs.  105  and  105  a  show  the  complete  gun  and  bayonet  which  is 
quadrangular.  The  cartridge-case  is  drawn  out  of  sheet-copper,  and  the 
priming  of  fulminate  is  carried  in  the  rim  of  the  head.    (See  Fig.  105  k,) 

The  following  are  the  principal  dimensions  and  weights  of  the  Vet- 
terlin  rifle : 

Caliber 0.  41  inch. 

Number  of  grooves 4 

Depth  of  grooves ...  0.  0086  inch. 

Width  of  grooves 0.  0177  inch. 

Twist  of  grooves 26  inches. 

Length  of  barrel 33. 14  inches. 

Length  of  arm  without  bayonet 51. 18  inches. 

Length  of  arm  with  bayonet 70. 08  inches. 

Weight  of  arm  without  bayonet 10. 14  pounds. 

Weight  of  arm  with  bayonet 11.  02  pounds. 

Weight  of  powder  charge 60  grains,  (No.  4,  Swiss.) 

Weight  of  bullet 315  grains. 

Weight  of  cartridge  complete 470  grains. 

Weight  of  rifle  with  magazine  filled 12. 12  pounds. 

Initial  velocity 1, 341  feet. 

The  angle  of  sight,  in  minutes,  for  different  ranges  from  100  to  1,000 
meters  is  given  below,  viz : 

'     100,      200,      300,      400,      500,      600,      700,        800,        900.        1.000,   meters. 
12. 16,  25.  86,  41. 15,  58. 16,  77. 13,  98. 16,  121. 46,  147. 80,  175. 60,  206.  90,  minutes. 

The  deviations  for  the  '*  best  half  of  the  shots"  for  different  distances 
are  as  follows,  viz : 

200,  300,   400,    500,    600,    700,    800,    meters. 
0.3,  8.6,  12.2,  16.9,  23.2,  31.1,  41.7,  inches. 

Experiments  were  made  \\iBa\2i\\^'m\Xi^%.\\rlng  of  1872  by  a  military 
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commission  to  compare  the  rapidity  of  fire  of  the  Swiss  Vetterlin  repeat- 
ing-rifle  and  the  Bavarian  VVerder  rifle,  which  is  a  single  breech-loader. 
It  required  30  seconds  to  load  the  Vetterlin  rifle,  patting  11  cartridges 
in  the  magazine  and  1  in  the  chamber,  and  16  seconds  to  discharge  the 
12  shots.  As  a  single  breech-loader,  the  same  arm  was  discharged  12 
shots  per  minute.  In  the  hands  of  experienced  soldiers  the  rapidity 
of  the  Vetterlin  and  Werder  rifles,  both  as  single  breech-loaders,  was  as 
16  to  18  shots  per  minute. 

PRUSSIA. 

The  Mauser  is  a  modification  of  the  Chassepot  system  by  which  it  is 
adapted  to  the  use  of  the  metallic  gas-check  cartridge.  The  precise 
form  in  which  it  has  been  adopted  by  the  Prussian  government  as  a 
substitute  for  the  needle-gun  has  not  yet  been  made  public,  but  it  is 
understood  that  it  does  not  differ  except  in  some  minor  details  from  that 
shown  in  the  accompanying  diagrams. 

Fig.  106  H  represents  the  housing  or  receiver  attached  to  the  barrel 
by  the  usual  form  of  screw  at  its  forward  end,  and  to  the  stock  at  its 
rear  end  by  a  tang-screw  which  penetrates  through  the  stock  to  the  trig- 
ger-guard. The  general  form  of  the  receiver  is  a  tube  cut  away  at 
different  points  for  the  reception  of  the  parts  that  work  in  and  are  at- 
tached to  it.  The  breech  is  closed  by  a  bolt  called  the  breech-bolt, 
which  contains  the  firing-pin  and  other  parts  necessary  to  the  operation 
of  locking  and  cocking.  The  principal  part  of  the  breech-bolt  is  the 
tube  K,  shown  in  detail  in  Fig.  106  c.  The  rib  tc  on  the  exterior  (|f  this 
tube,  known  as  the  locking-tube,  is  for  the  purpose  of  locking  into  the 
space  cut  away  in  the  receiver  between/  and  /,  to  enable  the  breech- 
l)olt  to  sustain  the  force  of  the  discharge.  •  The  ends  h  f  bf  of  this  rib 
being  made  oblique  to  the  axis  of  the  bore,  or  rather  of  spiral  form,  and 
the  ends  of  the  cut  //  being  made  to  correspond,  the  breech-bolt  is 
screwed  forward  against  the  cartridge  when  it  is  locked  in  loading.  B3" 
this  arrangement  the  cartridge  is  not  only  forced  into  its  place  in  the 
chamber,  should  there  be  undue  resistance,  but  accidental  explosions 
which  might  arise  from  striking  the  head  of  the  cartridge  directly  when 
the  bolt  is  shoved  forward,  are  avoided.  The  thumb-piece  ^  ^  is  attached 
to  this  rib  for  the  purpose  of  working  the  breech-bolt.  The  breech-bolt 
is  terminated  in  a  separate  piece,  k  n  r,  which  is  shown  in  detail  in  Fig. 
106  d  and  the  two  cross-sections  above  it.  By  way  of  designation,  this 
piece  is  called  the  bolt-head.  The  forward  portion  has  a  small  round 
hole  for  the  point  of  the  firing-pin ;  the  tenon,  which  enters  the  locking- 
tube,  has  an  oval  hole,  that  being  the  shape  of  the  cross-section  of  the 
firing-pin  which  passes  through  it.  The  extractor-hook  e  is  attached 
to  the  side  of  the  bolt-head  by  means  of  a  dovetail-tenon  and  works  in 
a  corresponding  groove  cut  in  the  left  side  of  the  well  of  the  receiver. 
The  stud  h  fits  into  the  notch  zk  of  the  rib,  and  is  the  means  of  uniting 
these  two  parts  longitudinally,  at  the  same  time  their  motions  around 
their  common  axis  are  independent  of  each  other. 

The  cocking-piece  sp  8  is  shown  in  detail  in  Fig.  106  e.  The  lower  front 
corner  of  this  piece  catches  against  the  nose  of  the  sear  a  8  and  holds 
the  firing-pin  at  full  cock  when  the  bolt  is  shoved  forward  and  the  breech 
is  closed.  It  has  also  a  groove,  n  a,  into  which  the  nose  of  the  sear  pro- 
jects when  the  firing-pin  is  pushed  forward.  The  projection  d  works 
in  a  cut  in  the  receiver  H  and  thereby  prevents  the  firing-pin  from 
turning.  The  projection  A;  r  fits  into  a  correspondingly  shaped  cut,  8p  A:, 
in  the  locking-tube  K,  and  by  the  pressure  produced  by  the  firing-pin 
spring  keeps  the  breech-bolt  in  the  locked  position. 
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Fig.  106/,  b  8  represent  the  firing-pin  nut,  which  secures  the  cockiog- 
piece  to  the  liring-pin.  The  projection  g  fits  into  the  groove  n  a,  and  is 
thereby  prevented  from  unscrewing.  The  parts  marked  a/ and  a  s  are 
the  sear-spring  and  sear  combined  in  one  piece.  This  piece  is  attached 
to  the  lower  side  of  the  receiver  by  a  screw;  the  portion  through  which 
the  screw  passes  serves  as  the  ramrod-stop.  The  trigger  a  z  is  piv- 
oted' to  the  sear,  and  is  composed  of  an  arm  and  finger-piece. 

Fig.  106  h  shows  the  firing-pin  and  its  spiral  spring,  made  of  square 
instead  of  round  wire.  The  portions  in  front  and  rear  of  the  spring  are 
made  oval  in  cross-section  to  prevent  the  pin  from  turning  in  locking. 
The  reenfore  t  forms  a  shoulder  for  the  spring  to  press  against. 

Fig.  106  represents  the  firing- pin  in  the  position  of  resting  on  the  head 
of  the  cartridge  after  firing.  Fig  106  a  shows  the  firing-pin  in  the  posi- 
tion of  full-cock  ready  for  firing.  As  the  piece  is  brought  to  the  position 
of  full-cock  in  loading,  an  improvement  has  lately  been  introduced  into 
this  arm  for  locking  the  firing-pin  in  case  it  is  not  to  be  fired  immedi- 
ately, and  thereby  preventing  accidental  explosions.  The  motion  of  the 
breech-bolt  to  the  rear  is  limited  by  the  sear  a  «,  which  works  in  the 
groove  n  n  on  the  under  side  of  the  locking-tube  K.  To  remove  the  bolt 
entirely  from  the  receiver  it  is  only  necessary  to  press  on  the  trigger  at 
the  same  time  that  the  breech-bolt  is  pressed  back.  The  recess  n  a 
serves  to  relieve  the  strain  on  the  sear-spring  by  allowing  the  nose  of  the 
sear  to  penetrate  it.  The  firing-pin  screw  b  8  is  removed  with  the  fin- 
gers (having  a  milled  head)  by  pushing  back  the  firing-pin  and  slipping 
forward  the  cocking  piece  so  as  to  free  the  projection  g  from  its  recess. 
The  spring  of  the  extractor  allows  the  hook  to  pass  over  the  flange  of  the 
cartridge  into  its  recess  in  the  barrel.  The  screw-motion  of  the  locking- 
tube  gives  power  to  start  the  cartridge-case  should  it  adhere  to  the 
chamber.  When  withdrawn,  the  case  falls  out  of  the  receiver  by 
slightly  tipping  over  the  barrel  to  the  Tight. 

The  following  are  some  of  the  principal  weights,  dimensions,  &c.,  of 
the  Mauser  rifle  and  cartridge  as  adopted  for  the  Prussian  military  serv- 
ice :  The  bore  is  .433  inch  (11  millimeters)  diameter,  and  is  rifled  with 
four  flat  grooves,  equal  to  the  lands  in  width ;  the  depth  of  the  grooves 
is  .01  inch,  and  the  twist  is  from  right  to  left  and  one  turn  in  33  inches. 
The  length  of  the  barrel  is  33.65  inches;  the  total  length  of  the  rifle 
without  bayonet  is  53.15  inches;  with  bayonet,  71.65  inches;  weight, 
without  bayonet,  10  pounds;  with  bayonet,  11.6  pounds. 

The  sight  is  arranged  for  a  natural  point-blank  of  300  meters.  The 
movable  part  is  graduated  up  to  1,600  meters,  some  500  yards  farther 
than  most  military  rifles.    The  initial  velocity  is  about  1,400  feet. 

The  cartridge-shell  is  drawn  out  in  the  usual  way  from  a  disk  of  sheet- 
brass,  and  is  of  "  bottle-shape,"  (see  Fig.  106  hj)  natural  size.  The  head 
is  solid  and  has  an  exterior  primer  of  the  Berdan  pattern.  This  dis- 
tribution of  the  metal  in  the  head  is  somewhat  different  from  that  in 
ordinary  solid-head  shells,  and  is  such  as  to  give  it  great  strength  to  re- 
sist rupture  under  the  pressure  of  the  powder.  The  interior  of  the  car- 
tridge-shell is  covered  with  a  coating  of  varnish  to  prevent  the  metal  from 
acjting  injuriously  on  the  powder-charge.  This  varnish  is  applied  by 
means  of  very  ingenious  machines  devised  and  made  by  the  Pratt  and 
Whitney  Company,  of  Hartford,  Conn.* 

The  bullet  is  patched  with  bank-note  paper,  thin  and  strong,  and  there 
is  a  lubricating- wad  between  the  powder  and  bullet.    The  powder-charge 

•A  very  large  amoant  of  macbinery  for  the  PrussiAQ  goverDinent  has  bean  made  by 
the  same  firm  and  placed  in  the  new  small-arm  factory  at  Spaudau  for  the  manafac- 
tare  of  the  Mauser  rilie. 
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18  77  graiDS.  The  powder  for  the  Mauser  rifle  diflfers  frofti  all  other 
Prussiau  powder,  inasmuch  as  red  charcoal  instead  of  black  is  employed 
in  its  manufacture,  which  is  thought  to  give  it  greater  strength.  The  size 
and  shape  of  grain  are  similar  to  that  of  the  English  musket-powder, 
known  as  Curtis  and  Harvey's  No.  6.  The  bullet  weighs  386  grains,  and 
its  shape,  which  is  somewhat  peculiar,  is  given,  in  the  annexed  Fig. 
106  m,  which  is  three  times  the  natural  size. 

PRANCE. 

The  Chassepot  rifle  was  introduced  into  the  French  service  shortly 
after  the  Austro-Prussian  war  of  1866.  In  its  principal  features  it  re- 
sembled the  Prussian  needle-gun,  inasmuch  as  the  breech  was  closed 
with  a  sliding  bolt,  and  it  tiied  a  self-primed  paper-case  cartridge  which 
was  ignited  by  a  needle  impelled  by  a  spiral  spring.  Unlike  the  needle- 
gun,  however,  it  was  provided  with  a  gas-check,  which  was  of  the  form 
of  a  thick  India-rubber  disk  or  packing,  attached  to  the  end  of  the 
breech-bolt,  and  it  possessed  the  modern  improvements  of  reduced  cali- 
ber and  rapid  twist  of  the  rifle-grooves  tor  obtaining  great  range  and 
accuracy  of  fire.  The  range  of  the  Chassepot  rifle  was,  and  is  now, 
comparatively  greater  than  the  accuracy  of  the  flight  of  its  projectile,  a 
fact  that  undoubtedly  arises  from  the  great  weight  of  the  powder-charge 
in  proportion  to  that  of  the  projectile  and  a  want  of  proper  adjustment 
of  the  twist,  &c.,  of  the  rifling  to  the  velocity  of  flight.  In  the  French 
service  a  low  trajectory  has  ever  been  considered  of  greater  importance 
than  accuracy  of  flight,  especially  in  line-firijig.  The  Chassepot  was  the 
principal  arm  used  by  the  French  army  during  the  German  war.  Since 
that  time  efforts  have  been  made  to  adapt  it  to  fire  the  modern  metallic- 
case  cartridge.  The  plan  of  alteration  to  this  end  adopted  by  the 
French  authorities  is  that  submitted  by  Captain  Gras  of  the  French 
artillery  committee.  In  consequence  of  the  great  opposition  offered  to 
the  altered  arms  by  officers  of  the  army  who  have  had  them  in  their 
commands,  it  is  understood  but  little  progress  was  at  first  made  in  the 
manufacture  of  new  rifles  or  altering  the  old  Chassepot  rifles  to  the 
*' Gras  system." 

The  Gras  system  of  alteration  consists,  1st,  in  reaming  out  the  old 
paper-cartridge  chamber  and  inserting  in  its  place  a  bushing  of  steel  in 
which  a  chamber  is  formed  of  suitable  shape  for  the  metallic  cartridge ; 
2d,  replacing  the  India-rubber  gas-check  and  its  attachments  by  a  nose- 
piece,  to  which  a  cartridge-shell  extractor- hook  is  attached ;  3d,  replac- 
ing the  flring-needle  with  a  stout  firing  pin  or  bolt;  4th,  removing  the 
friction-roller  in  the  base  of  the  thumb-piece  and  replacing  it  with  the 
firing-pin  nut;  5th,  changing  the  form  of  the  locking-notches  and  the 
side  groove  of  the  body  of  the  breechbolt. 

Fig.  107  represents  the  exterior  of  the  breech  system  with  the  breech- 
bolt with<lrawn  to  the  position  for  loading  and  cocking.  Fig.  107  a  is 
a  section  of  the  breech  system  taken  by  a  vertical  plane  through  the 
axis  of  the  bore.  The  remaining  figures  represent  the  principal  parts  of 
the  breech  system  separately  and  in  detail. 

The  breech-frame  or  receiver  H  is  secured  at  its  front  end  by  screw- 
ing  on  to  the  barrel,  and  at  the  rear  end  by  the  tang-screw  Ic  «,  which 
penetrates  through  the  guard-plate  on  the  under  side  of  the  stock.  The 
breech-bolt  K,  Fig.  107  6,  is  composed  of  a  body  in  the  form  of  a  stout 
tube,  with  a  handle,  h  g^  attached  to  one  side,  for  the  purpose  of  work- 
ing it.     The  hollow  of  the  body  contains  the  firing-pin  and  its  spiral 

37  ORD 
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spring,  and 'has  a  nose-piece  to  which  the  cartridge-shell  extractor  is 
,  attached.  A  slot  is  cut  in  the  upper  surface  of  the  receiver  through  its 
entire  length.  The  handle  works  in  the  rear  portion  of  this  slot,  while 
the  forward  portion  is  enlarged  by  cutting  down  the  right  wall  of  the 
receiver  to  furnish  a  shoulder  for  the  base  of  the  handle  to  rest  against 
when  the  bolt  is  locked  and  the  piece  is  ready  for  firing.  On  the  side 
and  bottom  of  the  body  of  the  breech-bolt  are  two  long  grooves  of  rect- 
angular cross-section.  The  groove  n  on  the  side  receives  the  point  of 
the  screw  Ic  I  %^  Fig.  107  6,  and  serves  to  guide  the  bolt  in  opening 
and  closing  the  breech.  The  object  of  the  spiral  direction  of  this 
groove  at  its  rear  end  is  to  force  the  handle  into  the  cut  of  the  re- 
ceiver before  the  face  of  the  nose-piece  presses  against  the  cartridge- 
head,  and  thereby  prevent  the  bolt  from  flying  backward  in  case  of  a 
premature  explosion  of  the  cartridge.  The  groove  n.on  the  under  side 
of  the  body  is  for  the  nose  of  the  sear  to  play  in  without  pressing  on  and 
impeding  the  motion  of  the  bolt. 

The  tiring-pin  jp  is  shown  in  detail  in  Fig.  107  c.  It  is  made  of  steel. 
The  body  of  the  pin,  which  is  enveloped  by  the  spiral  mainspriug 
shown  in  Fig.  107  o,  by  the  rows  of  small  circles  above  and  below  it,  is 
circular  in  cross-section.  The  collar  c  offers  a  shoulder  for  the  main- 
spring to  press  against.  The  portion  of  the  pin  immediately  in  front  of 
the  collar  is  oval  in  cross-section,  corresponding  to  the  hole  in  the  nose- 
j)iece,  through  which  this  portion  of  the  pin  passes.  This  form  of  the 
pin  prevents  it  from  turning  in  the  nose-piece  when  the  bolt  is  locked 
and  unlocked,  and  regulates  the  motion  of  the  thumb-piece  relatively  to 
the  breech-bolt. 

The  nose-piece  is  shown  in  Fig.  107  d.  It  is  attached  to  the  front  end 
of  the  breech-bolt  by  means  of  the  projection  a,  Fig.  107  ft.  The  cylin- 
drical projection  h  on  the  nose-piece  also  fits  into  corresponding  recess 
h  in  the  forward  end  of  the  bolt.  The  recess  c  is  a  continuation  of 
the  groove  n  on  the  side  of  the  bolt,  and  receives  the  point  of  the 
screw  1^1%^  which  serves  as  a  stop  to  the  bolt  when  pulled  backward,  and 
also  to  prevent  the  nose-piece  from  turning  in  the  receiver  when  the  bolt 
is  locked.  The  under  side  of  the  nose-piece  has  a  continuation  of  the 
groove  n  in  the  bolt  for  the  nose  of  the  seiir.  A  cut,  d,^  extends  through 
the  upper  portion  of  the  nose-piece  to  receive  and  hold  the  extractor- 
hook,  in  the  manner  shown  in  Fig.  107  a.  The  extractor-hook  itself  is 
shown  in  detail  in  Fig.  107  e.  It  is  composed  of  two  branches,  the  lower 
one  of  which  has  a  hook  which  takes  hold  of  t^.e  rim  of  the  cartridge. 
(See  Fig.  107  a.)  Its  body  has  a  certain  elasticity  which  allows  it  to 
pass  over  the  rim  of  the  cartridge,  while  its  hold  on  the  rim  is  secured 
by  the  inclined  surface  of  the  cut  e  made  in  the  receiver,  into  which  the 
extractor  fits.  It  also  serves  to  keep  the  extractor  in  place  in  the  nose- 
piece. 

The  small  screw  «,  Fig.  107  a,  acts  as  an  ejector-stud  for  the  cartridge- 
,  shell. 

The  thumb  piece  9  is  shown  in  detail  in  Fig.  107  «.  The  nut  which 
secures  the  thumb-piece  to  the  .firing-pin  is  shown  in  Fig.  107/.  This 
nut  has  a  milled  head  and  a  T-shaped  groove  in  it,  which  fits  on  to  the 
head  of  the  tiring-pin.  The  pressure  of  the  mainspring  on  the  pin  pre- 
vents the  nut  from  coming  off  by  keeping  it  in  its  recess  in  the  thumb- 
piece. 

The  nose  c  of  the  thumb  piece  fits  into  a  corresponding  notch  eof 
the  rear  end  of  the  body  of  the  breech -bolt  (Fig.  107  }i)  when  the  firing- 
pin  is  pushed  forward  against  the  cartridge- head  and  the  bolt  is  locked. 
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There  is  also  a  slight  Dotch  at  «,  (Fig.  107  h^)  in  which  the  nose  rests  to 
give  the  handle  steadiness  when  in  the  vertical  position.  When  the 
firing-pin  is  drawn  back  to  the  full-cock  position  the  lower  corner  n 
Fig.  107  «,  of  the  thumb-piece  rests  against  the  nose  of  the  sear.  At 
half-cock  the  nose  of  the  sear  rests  in  the  notch  n',  holding  the  point  of 
the  firing-pin  ata  safe  distance  from  the  priming  of  rhe  cartridge.  The 
notch  n"  receives  the  nose  of  the  sear  when  the  point  of  the  firing-pin 
impinges  on  the  head  of  the  cartridge.  The  upper  portion  of  the  thnmb- 
piece  is  cut  away  and  its  surface  checked  to  give  a  good  hold  to  the 
thumb  and  fingers  in  manipulation.  * 

The  sear  8  t,  IS'ig.  107  a,  is  attached  to  the  under  side  of  the  receiver 
by  two  screws  /  /.  The  smaller  screw  acts  as  a  keeper  to  the  larger. 
The  body  of  the  sear  is  a  flat  spring,  so  set  as  to  cause  the  sear  to  pro- 
trude through  a  cut  in  the  receiver  and  engage  the  notches  of  the 
thumb-piece. 

The  trigger  a  d^  Fig.  107  a,  is  a  lever  of  the  first  order,  and  is  at- 
tached to  the  sear  by  a  joint-pin,  i.  Pressure  on  the  finger-piece  of  the 
trigger  depresses  the  nose  of  the  sear,  the  rouuded  part  of  the  trigger 
acting  as  a  fulcrum  against  the  under  side  of  the  receiver. 

The  cartridge  adopted  for  the  altered  Ghassepot  rifle  is  shown  in  fig. 
107  Jc.  The  case  is  **  bottle-shape"  and  drawn  out  of  sheet-brass  in  the 
umial  way;  the  head  is  strengthened  after  the  Hot<;hkiss  plan,  and  it 
has  the  outside  primer  of  Berdan. 

The  bullet  is  solid  and  with<mt  cannelures,  and  weighs  386  grains; 
the  powder-charge  is  81  grains,  and  there  is  a  lubricatiug-wad  of  the 
usual  form  between  the  powder  and  projectile. 

The  length  of  the  bore,  including  the  chamber,  is  32.28  inches;  the 
length  of  the  complete  arm,  without  saber-bayonet,  is  50.8  inches,  and 
with  the  bayonet  it  is  about  72.0  inches.  The  complete  arm  and  its 
bayonet  are  shown  in  Fig.  107  m.  The  weight  with  the  bayonet  is 
10.3  pounds;  without  the  bayonet,  8.9  pounds.  The  grooves  are  four 
in  number,  and  of  a  width  equal  to  that  of  the  lands,  (see  Fig.  107 
n;)  the  depth  of  the  grooves  is  0.0118  inch;  the  twist  is  one  turn  in 
21.6  inches,  and  is  from  right  to  lett  instead  of  from  left  to  right, 
according  to  the  usual  practice.  The  pull  on  the  trigger  is  thought  to 
disturb  the  aim  by  carrying  the  muzzle  of  the  arm  slightly  to  the  right; 
the  object  of  grooving  the  barrel  to  the  left  is  to  correct  this  disturbance 
by  the  drift  which  follows  the  direction  of  the  twist. 

The  initial  velocity  is  stated  to  be  420  meters,  (about  1,377  feet,)  and 
the  eflfective  range. extends  to  1,700  yards,  about  one  mile.  The  rapidity 
of  fire  is  15  times  per  minute. 

RUSSIA. 

In  1873  the  main  body  of  the  Bussian  infantry  was  armed  with  the 
old  muzzle  rifle-musket  altered  to  a  breech-loader  on  the  system  of 
Krnka.  The  number  thus  altered  was  said  to  be  about  one  million. 
The  sharpshooters  were  armed  with  two  patterns  of  Berdan  breech- 
loaders. One  lot  of  30,000,  in  which  the  breechblock  swings  upward  and 
forward,  was  manufactured  by  the  Colt's  Patent  Fire-Arms  Company, 
Hartford,  Conn.,  and  a  second  lot  of  30,000  on  a  sliding-breech-bolt  sys- 
tem made  in  Birmingham,  England.  The  board  was  informed  that  the 
latter-named  arm,  with  its  reduced  caliber  of  0.42  inch,  had  been  adopted 
as  the  new  rifle-musket  for  the  entire  Russian  army,  and  that  the  ma- 
chinery, tools,  &c.,  of  the  government  small-arm  factories  were  being 
adapted  to  its  rapid  manufacture. 
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Owing  to  the  distance  of  the  principal  manufactory  and  the  short 
time  at  the  disposal  of  the  board,  it  was  not  visited.  It  was  understood, 
however,  that  the  machinery  and  mode  of  manufacture  were  similar  to 
those  of  the  United  States. 

The  Bussian  sliding-bolt-breech  system  for  small-arms  is  shown  in  the 
accompanying  vertical  section,  taken  through  the  axis  of  the  bore,  (Fig. 
108.)  The  breech-receiver  H  is  attached  to  the  barrel  in  the  usual 
way,  and  the  rear  end  is  secured  to  the  stock  by  a  tang  screw.  The 
receiver  has  a  cut  on  its  upper  side  extending  from  the  barrel  back  to 
the  tang,  and  it  is  in  this  cut  that  the  breech-bolt  with  the  locking 
arrangement  moves  back  and  forth  ;  it  has  also  a  cut  on  the  lower  side 
in  which  the  trigger,  sear,  and  ejector  operate. 

The  breech- bolt  is  shown  at  K.  It  is  bored  out  through  its  entire 
length  for  the  tlringpin,  and  has  a  handle,  ^p,  by  which  it  is  turned  and 
locked  in  its  mortise  in  the  receiver  in  the  usual  way  of  guns  of  this  clas8. 
The  head  of  the  bolt  or  nose-piece  which  supports  the  cartridge  is  a  sepa- 
rate piece,  n  Vy  n  r%  It  is  peribrated  for  the  point  of  the  firing-pin  and 
is  secured  to  the  bolt  by  the  cross  key  g.  The  rear  portion  of  the  bolt 
is  of  smaller  diameter  than  the  body  or  forward  part,  and  is  covered  by 
the  |humb-piece  «,  to  which  the  tiring-pin  is  attached  by  the  small 
screw  p,  which  passes  transversely  through  the  tenon  of  the  pin.  The 
end  of  the  thumb-piece  is  terminated  by  a  milled  head  or  finger-piece. 
On  the  upper  side  of  the  thumb-piece  is  the  fin  fc,  which  projects  into 
a  longitudinal  slot  in  the  rear  portion  of  the  breech-bolt.  T)ie  forward 
end  of  this  slot  is  inclined  to  the  axis  of  the  bolt  which  acts  on  the  fiu, 
so  as  to  withdraw  the  point  of  the  firing-pin-  slightly  within  the  face  of 
the  nose-piece.  This  movement  takes  place  when  the  handle  h  g  is 
raised  to  unlock  the  breech  bolt,  and  the  point  remains  in  the  withdrawn 
position  until  the  breech-block  is  again  locked,  the  object  being  to  pre- 
vent a  discharge  before  the  breech-block  is  locked.  On  the  under  side 
of  the  thumb-piece  is  a  rib  which  works  in  a  slot  in  the  receiver  to  pre- 
vent it  from  turning  with  the  breech-bolt.  In  this  rib  are  cut  two 
notches,  the  hooked  safety-notch  r  and  the^  square  full-cock  notch  r*. 
The  sear,  the  nose  of  which  fits  into  these  notehes,  is  of  hooked  form, 
as  shown  in  a  8.  The  trigger  is  a  bent  lever,  a  0,  and  the  point  of  its 
short  arm  fits  into  the  hook  of  the  sear.  The  cartridge- shell  ejector  m 
is  pivoted  on  the  same  pin  (i)  with  the  sear.  Besides  ejecting  the  empty 
shell  from  the  receiver,  this  ejector  serves  the  purpose  of  a  stop  for  the 
breech- bolt,  and  this  it  does  by  the  projection  of  the  shoulder  (n)  into 
the  recess  of  the  breech  bolt  above  it.  The  nose  of  the  sear  is  pressed 
upward  by  the  flat  trigger-spring  I;  the  ejector  is  also  pressed  upward 
by  the  flat  spring  (ejector-spring)  U.  Both  of  these  springs  are  fastened 
to  the  receiver  by  the  screw  d.  To  withdraw  the  breech-bolt  from  the 
receiver,  it  is  only  necessary  to  free  the  point  of  the  ejector  from  its 
recess  by  pressing  it  downward  with  the  thumb.  The  spring  U  is  ex- 
tended forward  of  the  screw  d  in  such  a  manner  that  its  head  /  forms 
an  inclined  plane  to  guide  the  point  of  the  cartridge  into  the  chamber  c. 

The  shell-extractor  e  lies  in  a  longitudinal  hole  above  the  firing-pin. 
Its  forward  end  has  two  inclined  surfaces,  which,  pressing  on  each  other, 
cause  the  point  to  ride  over  the  rim  of  the  cartridge.  While  riding  over 
the  rim  it  moves  slightly  backward ;  after  it  has  surmounted  the  rim,  a 
spiral  spring,  w,  called  the  extractor-spring,  pushes  the  extractor  for- 
ward 80  as  to  grasp  the  rim.  The  hold  on  the  rim  is  made  firm  by  the 
pressure  of  the  inclined  surface  of  the  point  of  the  keeper-screw  0  on 
the  inclined  surface  of  the  top  of  the  extractor. 
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The  firiug-pin  n  h  is  divided  into  its^tenon,  which  is  inserted  into  a 
mortise  in  the  thnmh  piece ;  the  body,  vThich  is  surrounded  by  the  spiral 
main  spring;  the  shoulder,  against  which  the  main  presses j  and  the 
point  in  front  of  the  shoulder. 

The  following  are  some  of  the  principal  dimensions,  viz: 

Diameter  of  bore,  (caliber) 0.42  inch. 

Length  of  barrel 3(J.43  inches. 

Total  length  of  arm  without  bayonet 50.38  inches. 

Total  length  of  arm  with  liay onet 70.38  inches. 

Number  of  grooves 6 

Depth  of  grooves . .     .    .\ , 0.1    inch. 

Twist,  one  turn  in 20       inches. 

Weight  of  arm  with  bayonet 9.75 pounds. 

The  cross-section  of  the  blade  of  the  bayonet  is  quadrangular. 

The  cartridge  for  the  new  Rnssian  rifle  is  shown  in  the  accompanying 
Fig.  108  a,  (full  size.)  The  shell  is  drawn  out  of  sheet-brass,  is  made  of 
^'  bottle  shape,'^  and  has  an  outside  Berdan  primer.  The  bullet  is  patched 
with  bank  note  paper,  and  there  is  a  lubricating-wad  between  the  pow- 
der and  the  bullet.  This  wad  is  a  cup  of  paper  filled  with  stearine,  or 
a  substance  composed  for  the  most  part  of  stearine.  The  point  of  the 
bullet  as  far  as  the  cartridge-case  is  dipped  in  the  same  lubricant,  melted. 
The  grains  of  the  powder  are  rounded,  the  size  very  uniform,  and  some- 
what larger  than  that  of  American  musket-powder.  The  metallic  ammu- 
nition for  small  arms  is  made  in  workshops  in  St.  Petersburg  and  its  neigh- 
borhood. The  several  shops  were  visi  ted  by  the  board  and  the  operations 
carefully  examined.  For  the  most  part  the  process  of  manufacturing 
metallic  cartridges  for  the  Russian  service  is  the  same  as  that  pursued 
in  the  United  StJites,  and  especially  at  the  Union  Metallic  Cartridge 
Company,  Bridgeport,  Conn.  The  machines  were  made  in  the  United 
States,  and  at  first  were  run  by  a  few  skilled  American  mechanics,  to 
put  them  in  snccessful  operation.  These  mechanics  have  returned  to 
the  United  States  and  their  pla<;e8  have  been  snpplied  by  native  work- 
men— men  and  boys — no  women  being  employed  in  the  government  cart- 
ridge-factories, as  in  this  country.  The  wajjes  of  skilled  workmen  in 
the  cartridge  department  is  4  roubles,  or  $2.80,  per  day  of  ten  hours; 
that  of  laborers,  about  1  rouble,  or  70  cents.  The  brass  from  which 
cartridge-shells  are  made  is  imported  from  the  United  States,  as  thus 
far  none  suitable  for  this  kind  of  work  has  been  produced  in  Russia. 
To  secure  work  of  the  best  quality,  each  shell  undergoes  twenty-one 
inspections  of  material  and  workmanship  in  the  various  stages  of  man- 
ufacture. These  inspections,  however,  are  so  simple  that  many  of  them 
are  done  by  boys.  The  cartridge-shells  are  made  in  workshops  in  the 
city ;  the  bullets  are  made  and  the  shells  are  loaded  with  powder  in 
workshops  in  the  suburbs.  The  primers  are  made  at  the  powder-mills. 
The  0.42  caliber  shells  are  loaded  with  a  Frankford  (U.  S.)  arsenal  load- 
ing-machine; those  of  0.60  caliber,  for  the  altered  muskets,  are  loaded 
with  machines  of  different  construction,  the  peculiarity  of  which  is  that 
the  shell  is*  carried-  laterally  by  machinery  from  the  room  occupied  by 
the  workmen  into  another  room,  where  it  is  charged  with  powder,  after 
which  it  is  returned  in  the  same  way,  where  the  bullet  is  inserted  and 
fastened  in. 

The  bullets  are  pressed  in  machines  made  by  Amsler,  of  Schafifhan- 
sen.    The  lead  wire  from  which  the  bullets  are  manufactured  is  drawn 
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oat  in  a  press,  the  general  arrangement  of  the  parts  of  which  is  shown 
in  the  accompanying  Fig.  109  b.  The  quality  of  the  cartridges  is  tested 
by  frequent  firings.  A  very  ingenious  little  machine  was  observed  for 
verifying  the  weight  of  the  powder  in  each  iinisbed  cartridge,  viz: 
The  cartridges  are  placed  in  grooves  in  the  rim  of  a  vertically  revolv- 
ing wheel,  by  which  means  they  are  deposited,  as  the  wheel  revolves,  on 
an  arm  of  a  lever,  which  is  adjusted  to  the  true  weight  of  the  cartridge; 
if  there  is  a  deficiency  of  powder  in  the  shell  the  lever  does  not  move^ 
but  the  cartridge  falls  into  a  receptacle  prepared  for  it;  if  the  powder 
is  of  the  proper  weight,  the  lever  moves  and  deposits  the  cartridge  in 
another  receptacle  It  was  understood  that  this  machine  was  made  by 
the  Union  Metallic  Cartridge  Company  before  referred  to. 

For  target  practice  each  soldier  is  allowed  240  0.42-caliber  cartridges 
per  annum,  or  140  0.60  caliber  cartridges.  These  numbers  include  the 
reprimed  and  reloaded  cartridges,  which  operations  are  performed  by 
certain  soldiers  detailed  in  each  regiment  for  the  purpose. 

The  only  peculiarity  observed  in  the  Russian  infantry  soldier's  eqni|)- 
ment  was  the  mode  of  the  carrying  the  cartridge-box  by  placing  it  im- 
mediately in  front  of  the  body. 

In  some  portions  of  the  Russian  cavalry — the  Cossacks  and  mounted 
police — the  saber  is  carried  with  its  cutting  edge  uppermost  to  prevent 
it  from  being  dulled,  and  for  this  purpose  the  rings  are  applied  to  the 
convex  edge  of  the  scabbard. 

Barrels  for  small-arms  are  made  of  cast  steel  at  the  cannon-foandry  of 
Aboukoflf';  they  are  forged  of  full  length  and  then  bored  out. 

Gatling  guns,  made  at  Colt's  armory,  Hartford,  Conn.,  and  Smith  & 
Wesson's  revolvers,  made  in  Springfield,  Mass.,  have  been  adopted  to  a 
considerable  extent  in  the  Russian  service.  An  improved  model  of  the 
Oatling  gun  has  lately  been  devised  by  a  Russian  officer,  in  which  sim- 
plicity of  construction  and  rapidity  of  fire  are  the  notable  features. 

SIGHTS. 

.  With  the  exception  of  the  Prussian  infantry  sight,  the  rear  sights  of 
nearly  all  the  modern  European  small-arms  are  similar  in  construction  to 
that  of  the  English  Enfield  rifie-mnsket.  The  only  exception  seems  to 
be  the  Swiss  sight,  which  operates  on  the  general  principle  of  the  gun- 
ner's quadrant.  The  common  features  of  the  Enfield  class  of  rear  sights 
are  the  long  base,  which  is  attached  in  various  ways  to  the  barrel,  the 
leaf  with  its  slides,  and  the  strong  flat  spring- attached  to  the  base  to 
keep  the  leaf  in  position,  either  standing  up  or  lying  down. 

A  peculiar  feature  of  this  class  of  sights  is  that  the  elevations  corre- 
sponding to  the  shorter  ranges  are  obtained  by  resting  the  leaf  in  certain 
offsets  made  in  the  projecting  sides  of  the  base.  Great  attention  has 
been  paid  in  England  toward  improving  the  sight  of  the  Martini-Henry 
rifle.  The  sight-notch  for  short  distances  is  made  very  open.  The  slide 
for  long  distances  has  a  very  faint  notch  in  the  middle,  and  two  white 
lines,  one  on  each  side  of  the  central  notch,  and  about  a  tenth  of  an  inch 
from  it.  The  object  of  these  lines  is  to  assist  the  marksman  in  making 
an  allowance  for  drift  and  wind. 

The  accompanying  plate  (llO)shows  the  details  of  the  pnncipal  sights, 
both  front  and  rear,  now  in  use. 

The  following  table  gives  the  length  of  the  stock  and  position  of  the 
rear  sight  for  the  principal  guns.    These  dimensions  are  considered  to 
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have  au  important  effect  on  the  recoil  of  the  gnn  and  the  accuracy  with 
which  it  can  be  aimed. 


Name  of  gun. 


Martiiii-HeDry,  (British) 

Cluwaepot,  (Freooh) 

Werder,  (Bavarian) 

Manser,  (Prasaian) 

Vetterlin,  (Swias) j 

Rosaian,  (Berdan) 

Wmndl.  (Austrian) 

Comblain,  (Belgian) 
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h.      ..     .      ..        .       .    HiG^^ 
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e.  Olaup  tokeeptheGun  t^HOM  tuRNingdn  theTrunnions 
f.f.  Reaa   Eccentric  to  throwthe  whole  Cahriage  on 

rolling  frictiun 
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Fig.  13. 


ARRANGEMENT    FOR 
TRANSPORTING  FIELD  PROJECTILES 

SL,    Solid  Paper  Cap 
b.    Cup  or  Haroemed  Lime 
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Fig.  15. 
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e.e Water  Wheel. 
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Fig.  20 
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i.  —  8prinir  BiiflVr. 

k..— Friction  Plati*s  rorubi*(u-bin«^  itM-oil. 
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o. — R*^ar  Truck  Whools  o?i  oi-font  i  if  uxli-. 
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b.  Hydraulic  Ptbw  for  eteTating  Gun. 
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Accompanying  Col.  Bonton't  Report— Appendix  L,   i8^. 
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APPAHATDS  FOR  MAXISG  LEAD  WIRS. 


Fig.   109. 


a — Hydmiilic  inwv'*. 

h — Pi«itoii  imnbrnted  with  n  hole  for  emission  of  the  leail  wii*  f. 
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AFPEl^^DIX  M. 

Recommendations  of  a  hoard  of  ordnance  officers^  convened  under  the  pro- 
vimons  of  the  act  of  Congress  approved  March  3,  187q,  in  regard  to  the 
sale  of  arsenals. 

United  States  Ordnance  Agency, 

New  York  City^  June  1 ,  1875. 

Recommendatious  of  a  board  of  ordnance  oflBcers,  convened  in  parsu- 
auce  of  the  following  order,  to  wit : 

[Special  Orders  No.  97,] 

War  Department,  Adjutant-General's  Office, 

Washington,  May  22,  1875. 

[EXTRACT.] 
•  *••••• 

3.  In  pursuance  of  the  act  entitled  **An  act  making  appropriations 
for  8undrv  civil  expenses  of  the  Government  for  the  fiscal  year  ending 
June  30, 1876,  and  for  other  purposes,"  approved  March  3,  1875,  pub- 
lished in  General  Orders  No.  24,  March  16,  1875,  from  this  office,  a 
board  of  ordnance  officers,  to  consist  of  Lieut.  Col.  Silas  Crispin,  Maj. 
T.  J.  Treaciwell,  Maj.  T.  G.  Baylor,  is  appointed  to  meet  in  New  York 
City,  on  the  Ist  day  of  June,  1875,  or  a«  soon  thereafter  as  practicable, 
to  visit  and  examine  into  the  condition  of  the  United  States  arsenals 
east  of  the  Mississippi  River,  and  to  report  how  many  of  the  same  can 
be  sold  without  inteifering  with  the  necessities  of  the  military  service, 
together  with  an  estimate  of  the  amount  that  can  probably  be  realized 
from  the  sale  of  tlie  same. 

The  visits  will  be  made  at  such  times  as  can  be  done  without  inter- 
fering with  other  duties. 

The  board  will  make  their  report  to  the  Chief  of  Ordnance  on  or  be- 
fore October  1  next. 

The  junior  member  of  the  board  will  act  as  recorder. 

The  following  is  the  paragraph  of  the  act  of  Congress  above  referred 
to: 

'*Aud  the  Secretary  of  War  is  hereby  directed  to  cause  an  examina- 
tion to  be  made  into  the  condition  of  the  United  States  arsenals  east  of 
the  Mississippi  River,  and  report  to  the  next  Congress  how  many  of  the 
same  can  be  sold  without  interfering  with  the  necessities  of  the  military 
service,  together  with  an  estimate  of  the  amount  that  can  probably  be 
realized  from  the  sale  of  each  of  the  same  whenever  such  sale  shall  be 

directed  by  Congress.'' 

•     '  •  •  •  •  • 

By  order  of  the  Secretary  of  War : 

E.  D.  TOWNSEND, 

Adjutant'  Oeneral. 
Official: 

L.  H.  Pelouze, 

Assistant  Adjutant- General. 
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The  board  finds,  from  an  examination  of  the  records  before  it,  that  an 
exhaustive  and  comprehensive  study  of  our  present  arsenal  system,  iU 
facilities  and  its  requirements,  was  made  by  the  board  on  arsenals, con 
vened  under  order  of  the  Department,  dated  November  12, 1873,  for  the 
purpose  of  reporting  "on  the  best  method  of  conceutrnting  the  inami- 
facturing  operations  of  this  Department  east  of  the  MissisMppi  River, 
either  by  the  establishment  of  a  grand  arsenal  on  the  Atlantic  seaboard, 
or  the  enlargement  of,  and  concentration  of  work  in,  one  or  more  of  our 
arsenals,  discontinuing  the  remainder  of  the  arsenals,  or  retaining  one 
or  more  as  mere  places  of  deposit.''  That  report  embodies  the  following 
plan:. 

''Plan  1.   . 

"  The  Ordnance  Department,  for  nearly  the  last  thirty  years,  in  the 
performance  of  the  various  duties  intrusted  to  it  by  law,  under  the  Sec 
retary  of  War,  in  the  manufacture  and  procurement  of  all  ordnance  and 
ordnance  stores  for  armies  called  into  the  field  at  different  times  duriug 
this  period,  also  in  the  providing  of  warlike  stores  for  the  prospective 
wants  of  future  armies,  the  armaments  and  material  for  sea-coast  de- 
fenses, the  material  for  arming  and  equipping  militia,  and  the  pertorm 
ance  of  the  important  experimental  duties  intrusted  to  its  care,  has  ex- 
perienced during  this  period  more  or  less  serious  embarrassment,  not 
only  from  the  inadequacy  of  existing  facilities  at  the  present  arsenals 
of  coustrnctiop,  but  from  their  locations  and  limited  resources,  nec^si- 
tating  the  conduction  of  the  manufacturing  operationsat  differeut  poin&s 
widely  separated,  and  being  more  or  less  objectionable  on  account  of 
transportation,  procurement  of  labor  and  material,  and  at  the  loss  of  the 
evident  economy  of  a  judicious  concentration  of  ordnance  maiiafaclure& 

^'Oucpresent  arsenals  of  construction,  located  between  the  Mississippi 
River  and  Atlantic  Ocean,  are  widely  sciittered  from  Maine  to  Georgia. 
This  policy  of  location  was  necessary  at  the  time  of  their  establishment, 
when  but  few,  if  any,  railroad  means  of  transit  existed  in  our  country, 
and  when  it  was  important,  from  this  cause,  that  equipment  of  troops 
should  be  made  at  or  near  the  localities  where  raised. 

^^But  at  the  present  day,  when  our  elaborate  and  perfected  railroad 
and  telegraph  systems  of  communication  have  rendered  the  question  of 
distance  one  of  but  secondary  importance,  we  can  now  take  advantage 
of  these  improvements,  and  subserve  the  true  interests  of  economy,  per- 
fect our  products,  and  attain  the  other  manifest  advantages  of  a  policy 
of  centralization  by  a  concentration  at  one  grand  arsenal  of  the  roost 
important  manufacturing  operations  of  the  Department. 

^^  The  great  Importance  of  carrying  out  this  policy  at  a  ^  grand  arsenal 
on  the  Atlantic  seaboard'  has  been  fully  recognized  and  urged  in  the 
report  of  the  Chief  of  Ordnance,  of  December  3,  1862,  and  repeatedly 
pressed  upon  the  notice  of  the  War  Department,  and  the  action  of  Goa* 
gress  earnestly  recommended,  in  the  subsequent  annual  reports  of  this 
office  from  1869  to  1873. 

^^The  first  consideration  in  the  location  of  an  arsenal  of  construction, 
to  effect  these  ends,  is,  evidently,  that  it  should  occupy  a  comparatively 
central  geographical  position  with  respect  to  the  Atlantic  seaboard,  and 
have  at  command  the  facilities  of  one  of  our  great  commercial  centers. 

"The  pre-eminence  of  the  city  of  New  York,  in  its  gigantic  means  for 

transit  and  for  prompt  distribution  of  all  warlike  stores  to  all  points  of 

the  United  States,  its  unsurpassed  resources  in  labor  and  material,  and 

,    its  advantages  in  a  geographical  point  of  view  over  any  city  on  our  coast 

as  a  distributing  point,  renders  the  location  of  an  arsenal  site  in  its 


4. 
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yiciDity,  if  practicable,  of  the  greatest  importance;  and  accordingly  the 
board  has  directed  its  examination  partlcnlarly  to  this  section  of  the 
country. 

^^A  consideration  and  examinatdon  of  the  sarroundings  of  New  York 
point  conclasively  to  the  immediate  north  of  Newark,  N.  J.,  aa  the  sec- 
tion of  country  possessing  the  best  advantages,  and  as  being  most  eligi- 
ble and  desirable  for  locating  the  proposed  arsenal. 

^^  The  land  here  bordering  on  the  Passaic  Biver  rises  from  the  level 
of  the  river  to  a  height  of  over  100  feet,  and  then  gradually  slopes  east- 
ward to  the  meadow-lands  bord«ering  on  the  Hackeusack. 

^^  The  character  ot  the  ground  gives  it  natural  features  of  defiense, 
and  this,  added  to  its  location  (see  Map  1)  with  respect  to  important 
works  of  defense  of  New  York  Harbor,  and  its  freedom  from  the  possi- 
bility of  naval  attack,  are  considerations  of  the  highest  importance. 

^^  The  diverging  main  lines  of  railroad  from  Jersey  City  and  Hoboken, 
at  present  eleven  in  number,  bring  this  site  iu  close  and  rapid  commu- 
nication with  New  York  and  the  country  at  large,  and  the  water-facili- 
ties of  the  Passaic  and  Hackensack  are  available  for  transportation  of 
supplies  to  and  from  the  harbor  of  the  commercial  metropolis  of  our 
country. 

^^A  special  site  on  this  ground  has  been  selected  and  surveyed,  (see 
report  of  Mr.  H.  N.  Baboock,  marked  L'^)  and  is  represented  in  detail 
on  map  marked  2. 

^^  Its  location  with  respect  to  New  York  City,  Newark,  and  the  sur- 
rounding country,  also  with  respect  to  railroad  and  water  means  of  tran- 
sit with  New  York,  is  shown  by  the  accompanying  map,  marked  3. 

^^  It  will  be  seen  (Map  3)  that  this  site  is  distant  about  *  .  *  from 
New  York,  and  about  three  milea  from  the  suburbs  of  Newark.  It  has 
a  frontage  on  the  Passaic  of  *  *  *  *  *  ,  and  extending 
eastward,  as  it  does,  from  the  Passaic  Eiver  to  the  Hackensack  mead- 
ows, it  thus  has  access  to  both  rivers. 

*'A  short  line  of  railroad  •  ♦  ♦  will  connect  the  site  with 
the  railroad  system  of  the  country,  and  at  a  slight  cost  of  construction, 

owing  to  the  level  character  of  the  adjacent  lands. 

•  •••••• 

^^A  suitable  proof- ground  for  ordnance  adjoining  the  arsenal-site  is 
shown  on  Map  3,  and  marked  (P.  G.)  ♦  ♦  ♦It  would  constitute 
a  valuable  adjunct  to  the  arsenal,  and  it  is  recommended  that  it  be  se- 
cured if  the  site  for  the  latter  be  approved  and  purchased. 

'^  The  above-recommended  purchases  do  not  provide  for  storage-de- 
pots on  the  waters  of  New  York  Harbor,  to  be  especially  utilized  in 
times  of  war.  Our  recent  past  experience  in  the  rebellion  has  shown 
that  such  facilities  can  be  readily  extemporized  when  needed  from  build- 
ings and  wharfages  already  existing  for  ordinary  commercial  purposes- 
in  New  York  Harbor,  and  at  a  less  cost  than  would  be  incurred  in  their 
permanent  provision  by  the  Government. 

^^  It  would  appear,  from  the  above  considerations  and  facts,  that  a 
^  grand  arsenal'  of  construction  can  be  located,  at  a  reasonable  and 
moderate  cost,  on  the  Atlantic  coast,  and  at  the  most  desirable  point 
for  the  concentration  of  ordnance  manufactures. 

^'  In  view  of  this  fact,  there  remains  to  be  considered  and  determined 
the  proper  distribution  of  the  duties  of  the  Department,  based  upon  the 
early  establishment  of  this  arsenal,  and  the  proper  disposition  of  such 
arsenals  as  its  erection  will  render  no  longer  needed  for  the  services  of 
the  United  States. 
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*•  The  arsenals  and  armories  now  established  east  of  the  Mississippi 
River  are  as  follows,  to  wit: 
.  ''  Kennebec  arsenal,  Aupfusta,  Me. 

"  Watertown  arsenal,  Watertown,  Mass. 

*•  Springfield  armory,  Springfield,  Mass. 

"  Watervliet  arsenal.  West  Troy,  N.  Y. 

"  New  York  arsenal.  Governor's  Island,  New  York  Harbor. 

'*  Pikesville  arsenal,  Pikesville,  Md. 

"  Frankford  arsenal,  Philadelphia,  Pa. 

'*  Washington  arsenal,  Washington,  D.  0. 

"  Fort  Monroe  arsenal.  Old  Point  Comfort,  Va. 

"  Augusta  arsenal,  Augusta,  Ga. 

^^  Indianapolis  arsenal,  Indianapolis,  Ind. 

*'  Columbus  arsenal,  Columbus,  Ohio. 

"  Allegheny  arsenal,  Pittsburgh,  Pa. 

"  Detroit  arsenal,  Detroit,  Mich. 

"  The  principal  manufacturing  operations  of  the  Department  are  now 
performed  at  the  following  arsenals,  to  wit :  Watertow^n,  engaged  in  the 
production  of  sea  coast  carriages  and  projectiles  for  heavy  guns;  Spring- 
field armory,  in  the  manufacture  of  srnall-arms ;  Watervliet,  in  the 
manufacture  of  leather-work ;  Frankford  arsenal,  in  small-arm  amuia 
nition,  and  Fort  Monroe  arsenal,  in  sea  coast  carriages  and  on  experi- 
mental duties.  The  retnainiug  arsenals  in  the  above  list  are  either 
engaged  in  small  repairs  or  are  simply  storage^epots  for  the  care  and 
preservation,  issue  and  receipt,  of  ordnance  and  ordnance-stores.  It  is 
believed  that,  excei)t  small-arms  and  small-arm  ammunition,  the  more 
importaDt  ordnance  and  ordnance-stores,  more  especially  those  for  field 
and  siege  artillery,  and  those  to  be  provided  for  the  use  of  oar  sea-coast 
defenses,  such  as  cannon,  heavy  sea-coast  carriages,  projectiles,  and 
ammunition,  and  other  stores  and  appliances  for  their  service  and  ma- 
neuver, also  harness  and  the  more  elaborate  articles  of  leather- work, 
should  all  be  made  at  the  grand  arsenal  of  construction. 

''The  manufacture  of  our  sm-ill-arms  and  small-arm  ammunition  for 
our  present  armies  and  militia,  and  for  our  reserve  supply,  is  one  of  the 
greatest  importance,  and  as  the  Springfield  armory  is  a  model  one  of 
the  world  in  the  perfection  of  its  fabrications,  and  the  extent  and  com- 
pleteness of  its  arrangements  and  facilities  for  the  production  of  this 
class  of  warlike  stores,  the  board  regards  the  retention  of  this  estab- 
lishment as  a  foregone  conclusion,  in  its  proposed  plan  for  concentra- 
tion, for  the  fabrication  of  its  present  specialty,  and  such  other  work  as 
its  facilities  may  accommodate.  Becogaizing  also  the  almost  imperative 
necessity,  in  order  to  secure  perfection  in  production  in  the  fabrication 
of  small-arms  and  sm^Ul  arm  ammunition,  that  they  should  be  produced 
side  by  side,  the  board  is  of  the  opinion  that  arrangements  shoald  be 
made  for  the  transfer  of  the  present  manufacturing  operations  of  small- 
arm  cartridges  at  Frankford  arsenal  to  the  Springfield  armory  as  early 
as  it  can  be  accomplished  with  economy  and  with  a  due  regard  to  other 
important  public  interests.  The  more  simple  leather  work  fabrications 
of  infantry  and  cavalry  accouterments,  and  perhaps  some  other  kinds, 
all  demanded  in  quantity,  and  requiring  little  but  no  special  appliances 
for  their  manufacture,  can,  it  is  thought,  be  economically  and  judiciously 
made  at  one  of  our  present  arsenals.  The  board  recommends  the  reten- 
tion of  the  Frankford  arsenal  for  this  purpose.  Its  geographical  posi- 
tion and  its  facilities  of  shops  and  store-houses  and  for  material  and 
labor  of  the  kind  required,  its  means  of  transit,  and  its  close  and  quick 
connection   with  the  proposed  grand  arsenal  at  Newark,  N.  J.,  point 
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conclnsively  to  its  retentioo  for  the  purpose  suggested,  and  as  part  of 
the  proposed  plan  for  concentration. 

^^  It  will  be  seen  that  the  design  contemplated  by  the  board  is  to  con- 
centrate all  the  principal  manufacturing  operations  of  the  Department 
at  the  proposed  grand  arsenal,  the  Springfield  armory,  and  at  Frank- 
ford  arsenal. 

^^  It  remains  now  to  designate  those  arsenals  which  it  is  proposed  shall 
be  retained  to  meet  the  wants  of  the  country  as  arsenals  for  storage 
and  repair,  and  those  to  be  used  simply  as  depots  for  the  care,  preserva- 
tion, receipt,  and  issue  of  warlike  stores. 

^^A  careful  and  mature  consideration  of  the  question  leads  the  board 
to  recommend  the  retention  of  the  following  arsenals,  to  wit:  Augusta 
and  Fort  Monroe  as  arsenals  of  storage  and  repair,  and  Kennebec,  New 
Tork,  and  Indianapolis  arsenals  as  depots  for  storage  and  issue.  This 
will  leave  to  be  sold  the  Watertown,  Watervliet,  Pikesville,  Washing- 
ton, Allegheny,  Columbus,  and  Detroit  arsenals. 

^'  The  reasons  for  the  retention  of  the  above  arsenals,  as  recommended 
by  the  board,  are  as  follows,  to  wit: 

^'AugiAsta  arseiial. — This  is  the  only  arsenal  left  in  the  entire  South, 
east  of  the  Mississippi,  and  the  nearest  Qonstructing  arsenal  to  it  in  the 
proposed  plan  will  be  nearly  eight  hundred  miles  distant.  Its  reten- 
tion and  improvement  and  sufficient  enlargement  to  render  it  adequate 
to  supply  the  needs  of  the  Department  in  the  South,  in  the  opinion  of 
the  board,  is  a  matter  of  wisdom,  and  in  fact  a  necessity.  The  proposed 
improvements  and  enlargement  (see  memorandum  letter  of  board  ad- 
dressed to  Captain  Hill,  March  7, 1874,  official  copy  of  which  was  sent  to 
that  officer  March  16,  1874,  and  the  report  of  that  officer  dated  March 
16,  1874)  can  be  secured  at  a  moderate  cost.  Its  present  workshops 
and  buildings  are  in  excellent  condition,  and  are  sufficiently  large  in  plan 
to  be  utilized  almost  without  cost  in  the  remodeling  of  the  arsenal  as  one 
for  storage  and  repair.  The  location,  inland,  is  one  of  the  best  in  the 
South,  both  geographically  and  in  its  rail  and  water  facilities,  for  the 
reception  and  distribution  of  supplies  for  the  South.  These  and  its 
other  advantages  lor  the  purposes  required,  (see  Captain  Hill's  report,) 
and  its  general  heal thfulness,  further  confirm  the  board  in  its  opinion  as 
to  the  propriety  and  necessity  of  retention  of  the  Augusta  arsenal.  Its 
general  plan  and  its  location  with  respect  to  Augusta  City  are  given  in 
the  accompanying  map  marked  4. 

^^Fort  Monroe  arsenal^  Virginia. — ^This  arsenal  is  situated  on  a  Govern- 
ment reservation,  and  its  connection  with  Fort  Monroe  renders  its  sale 
impossible.  It  is  well  provided  with  shops  and  machinery,  and  is  admi- 
rably situated  geographically  on  the  waters  of  Hampton  Koads  for  fit- 
ting out  expeditions,  as  was  shown  in  the  late  war. 

^^  The  arsenal  as  it  now  exists,  however,  is  considerably  scattered  over 
the  Government  reservation,  and,  as  a  matter  of  economy  and  efficiency,, 
it  is  recommended  by  the  board  that  all  the  arsenal  property  inside  the 
fort,  consisting  of  quarters,  barracks,  and  office,  be  turned  over  to  the 
garrison  of  Fort  Monroe.  The  storehouses  and  other  temporary  build- 
ings should  be  torn  down  and  the  materials  applied,  as  far  as  practica- 
ble, to  the  erection  of  suitable  structures,  rendered  necessary  by  this 
action,  outside  the  fort  in  the  vicinity  of  its  shops.  The  necessary  build- 
ings required  to  be  erected  by  this  plan  would  cost  but  little  additional 
to  the  valu<3  of  the  material  obtained  by  the  removal  of  the  store-houses 
and  buildings  inside  the  fort.  The  buildings  inside  the  fort  should  not 
be  abandoned  or  turned  over  until  their  places  are  supplied  by  suitable 
structures  contemplated  to  be  erected  outside  the  fort. 
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"  Kennebec  arsenal. — This  arsenal  is  situated  on  oar  northeastern  front 
ier,  bordering  on  Canada,  is  well  located,  has  the  requisite  faciUties, 
and  is  deemed  necessary  for  retention  to  supply  the  present  and  pros 
pective  wants  of  that  section  of  our  couritry. 

"  New  York  arsenal, — This  arsenal,  located  on  the  glacis-slope  of  Fort 
Columbus,  Governor's  Island,  is  not  available  for  sale.  While  incapa- 
ble of  and  having  no  manufacturing  facilities,  yet  it  has  compraratively 
extensive  storage  capacity  and  wharfage,  and  superior  facilities,  from 
its  location  in  New  York  Harbor,  for  the  distribution  of  supplies,  and 
will  thus  form  a  valuable  adjunct  for  storage  in  connection  with  the  pro- 
posed grand  arsenal. 

^^  Indianapolis  arsenal. — The  construction  of  a  large  arsenal  on  the 
Atlantic  coast  and  the  disestablishment  of  the  interior  ones — Allegheny 
and  Columbus — will  leave,  it  is  believed,  too  great  an  area  of' country 
between  the  Atlantic  coast  and  the  Bock  Island  arsenal  (the  proposed 
arsenal  and  armory  of  the  valley  of  the  Mississippi)  unprovided  with 
an  ordnance  depot,  and  hence  the  board  recommend  the  retention  of  the 
Indianapolis  arsenal  as  one  for  storage  and  issue  to  meet  the  wants  of 
the  northern  lake  frontier  and  the  central  portion  of  our  country  lying 
to  the  immediate  west  of  the  Atlantic  States.  Indianapolis  is  a  great 
railroad  center ;  its  other  facilities  are  prominent,  and  the  present  arse- 
nal at  this  poiHt  has,  in  its  substantial  and  capacious  store-hoases  and 
other  advantages,  all  tbat  is  needed  for  the  purpose  required. 

^'  In  order  to  inaugurate  this  general  plan  for  concentration,  the  board 
recommend  that  Cobgress  be  asked  to  make  the  necessary  appropria- 
tions for  the  inimediate  purchase  of  the  site  for  the  grand  arsenal  pro- 
posed, and  for  the  erection  of  suitable  buildings  immediately  required 
thereon,  and  to  enact  a  law  authorizing  the  sale  of  the  arsenals  above 
designated. 

"  The  arsenals  that  can  be  soon  prepared  for  disposition  are  Wash- 
ington, Allegheny,  Columbus,  Detroit,  and  Pikesville.  The  following 
arsenals  should  be  disposed  of  at  such  times  as  the  stores  now  mann- 
factured  at  them  can  be  provided  for  at  the  grand  arsenal,  viz  :  Water- 
town  arsenal,  Massachusetts,  and  Watervliet  arsenal.  New  York.  It 
is  apparent  that  no  sales  should  be  made  until  the  Department  is  fully 
prepared  elsewhere  to  replace  the  facilities  lost  by  the  disposal  of  any 
of  our  arsenals. 

^^  It  is  evident  that  any  judicious  plan  for  the  disposition  of  even 
those  arsenals  most  available  at  present  for  sale,  under  the  above  pro- 
posed arrangement  of  the  ordnance  facilities  for  the  United  States, 
would  require  two  or  three  years  for  consummation,  and  hence  the 
necessity  of  appropriations  by  Congress  to  secure  the  site  for  the  con- 
templated '  grand  arsenal,' and  its  preparation  for  buildings  ;  the  erec- 
tion of  some,  and  the  making  of  improvements  required  at  its  initiation, 
oannot  but  be  apparent. 

"  It  should  be  provided  by  law  that  the  net  proceeds  of  all  sales  of 
our  arsenals  should  be  used  in  building  up  the  '  grand  arsenal.'  The 
present  estimated  cost  of  the  arsenal-site  and  adjacent  proof-ground  is 
^262,275. 

"  To  purchase  this  site  and  to  provide  for  improvements  and  build- 
ings which  should  and  can  be  provided  during  the  first  year,  it  is  recom- 
mended that  Congress  be  asked  at  its  next  session  for  an  appropriation 
adequate  to  secure  the  site  and  proof-ground,  and  an  additional  sum, 
not  exceeding  $500,000,  tor  such  improvements  and  structures  as  the 
Department  may  deem  best  and  most  expedient  to  at  first  provide. 

"  The  accompanying  statement,  prepared  from  the  reports  of  the  ootn- 
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mandin^  officers,  appended,  marked  A  A,  shows  an  estimated  return 
from  the  sale  of  those  arsenals  which  can  be  most  readily  prepared 
for  dis):)Osition  at  present,  (if  the  proposed  plan  is  adopted,)  in  the  aggre- 
gate of  $2,109,690.56,  and  that  the  proceeds  of  the  two  remaining  ones, 
Watertown  and  Watervliet,  whose  disposition  must  be  at  least  delayed 
until  they  are  fully  superseded  by  the  proposed  rew  arsenal,  will  be 
$1,414,237.  Valuable  machinery  now  on  hand  at  the  arsenals  recom- 
mended to  be  sold  and  dismantled  can  be  utilized  at  the  ^  grand  arsenal.' 
The  grand  aggregate  resulting  from  the  contemplated  sales  will  be 
$3,526,827.56.  This  amount  will  undoubtedly  go  far  toward,  if  not  be 
entirely  adequate  for,  the  full  a<3Complishment  of  the  contemplated  con- 
centration of  our  ordnance  manufactures  and  facilities,  and  at  a  point 
whose  superior  local,  geographical,  and  other  advantages  seem  to  de- 
mand centralization ;  and  when  we  consider  the  undoubted  improve- 
ments to  be  attained,  the  ease  with  which  they  can  be  secured,  and  the 
prospectively  small  outlay  required,  it  is  believed  that  sound  judgment 
and  a  wise  economy  will  point  to  the  importance  of  an  early  accom- 
plishment of  this  proposed  distribution  of  the  duties  of  the  Ordnance 
Department  of  the  United  States." 

No  material  changes  in  the  values  of  grounds,  buildings,  or  other 
appointments  of  our  arsenals  have  occurred  since  the  date  of  the  above- 
quoted  report,  and  the  status  remains  the  same,  save  that  the  Columbus 
and  Detroit  arsenals  have  passed  from  the  control  of  the  Department, 
the  former  having  been  turned  over  to  the  recruiting  service,  and  the 
latter  to  the  Department  of  the  Interior.  This  leaves  the  arsenals  and 
armories  east  of  the  Mississippi  as  follows : 

Kennebec  arsenal,  Augusta,  Me. 

Watertown  arsenal,  Watertown,  Mass. 

Springfield  armory,  Springfield,  Mass. 

Watervliet  arsenal,  West  Troy,  N.  Y. 

New  York  arsenal.  Governor's  island,  N.  Y.  H. 

Pikesville  arsenal,  Pikesville,  Md. 

Frankford  arsenal,  Philadelphia,  Pa. 

Washington  arsenal,  Washington,  D.  O. 

Fort  Monroe  arsenal.  Old  Point  Comfort,  Va. 

Augusta  arsenal,  Augusta,  Ga. 

Indianapolis  arsenal,  Indianapolis,  Ind. 

Allegheny  arsenal,  Pittsburgh,  Pa. 

The  present  absolute  needs  of  the  service  demand,  in  the  judgment 
of  the  board,  all  the  manufacturing  facilities  of  the  Springfield  armory, 
Frankford,  Watervliet,  Watertown,  and  Fort  Monroe  arsenals,  for  the 
production  of  warlike  stores,  and  the  remaining  ones,  Kennebec,  New 
York,  Washington,  Augusta,  Indianai^olis,  and  Allegheny,  are  required 
for  their  present  uses,  to  wit,  care  and  preservation,  issue  and  receipt, 
and  repair  of  ordnance  and  ordnance  stores. 

It  will  be  seen  that  but  one  arsenal  (Pikesville)  remains  as  not  ne- 
cessary for  the  wants  of  the  Department.  Its  estimated  value  is  $46,635. 
It  should  be  sold. 

The  board,  from  the  above,  therefore,  deems  the  retention  of  all  our 
arsenals  east  of  the  Mississippi,  except  Pikesville,  as  essential  for  the 
neceshities  and  proper  service  of  the  Ordnance  Department,  and  strongly 
recommends  that  no  other  arsenal  be  disposed  of  by  sale  or  otherwise 
unless  it  becomes  feasible,  by  congressional  legislation,  to  carry  out  the 
plan  of  concentration  in  the  manner  proposed  by  plan  No.  1  of  the 
report  of  the  board  on  arsenals  of  1874.  In  concluding  this  report, 
the  board  concurring  to  the  fullest  extent  in  plan  No.  1  of  the  report  of 
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the  board  on  arseuals  of  1874,  would  earnestly  urge  on  the  Depart- 
ment the  wisdom  ^nd  economy  of  the  concentration  of  ordnance  manu- 
factures and  other  facilities  as  proposed  by  that  plan,  and  recommends 
its  favorable  indorsement  by  the  proper  authorities  for  congressional 
action. 

OPINIONS  AND  RECOMMENDATIONS  OF  THE  BOARD. 

Kome,  Ga.,  as  a  proposed  site  for  a  United  States  arsenal  for  the 
South : 

The  geographical  position  of  the  mountainous  region  of.  Northwest 
ern  Georgia,  the  general  healthfulness  of  this  part  of  the  South,  and 
its  great  natural  advantages  in  mineral  wealth  and  agricultural  re- 
sources, render  this  section  of  our  country  prominent  for  the  location  of 
sites  for  manufacturing  purposes,  especially  those  devoted  to  such  fab- 
rications as  are  needed  for  ordnance  uses. 

Rome,  well  located  at  the  confluence  of  Oostenaula  and  Etowah, 
forming  the  Coosa  branch  of  the  Alabama,  has  a  well-developed  railroad 
system  connecting  it  with  the  great  trunk-roa<is  of  the  United  States, 
and,  by  the  contemplated  improvements  of  its  water-courses,  can  be 
connected  by  this  mode  of  transit  with  the  Gulf  of  Mexico.  The  re- 
sources of  the  immediate  surrounding  country  in  iron-ores,  and  the 
means  of  its  reduction  into  ch»rcoal-pig ;  its  agricultural  and  manufac- 
turing advantages;  its  availability  in  sites  for  workshops  and  othei 
essential  features  for  an  industrial  establishment,  are  additional  ele- 
ments in  its  favor. 

While,  however,  acknowledging  it-s  merits  in  the  above  regards,  yet 
its  geographical  position,  and  rail  and  water  communications — prime 
and  essential  features  in  location — are,  in  the  opinion  of  the  board, 
inferior  to  those  of  the  Augusta  arsenal,  Ga.  The  latter  being  already 
located  and  provided  with  suitable  buildings,  has  all  the  prime  requi- 
sites for  a  southern  arsenal  for  storage  and  repairs,  and  the  board  can- 
not, therefore,  favorably  recommend,  at  this  present  juncture,  its  aban- 
donment and  the  provision  of  a  new  arsenal  at  Rome,  Ga. 

S.  CRISPIN, 
Bvt  CoL  U.  S.  A.,  Lt  Col.  Ordnanice^  President  of  the  Board, 

T.  J.  TREADWELL, 

Major  of  Ordnance. 
T.  G.  BAYLOR, 
Major  of  Ordnance^  Recorder, 


OPINIONS  AND  RECOMMENDATIONS  OP  THE  BOARD  OP  OFFICERS  CON- 
VENED BY  ORDERS  OF  THE  CHEEP  OF  ORDNANCE,  DATED  NOVEM- 
BER 12,  1873. 

^^  On  the  best  method  of  concentrating  the  manufacturing  operations 
of  this  Department  east  of  the  Mississippi  River,  either  by  the  estab- 
lishment of  a  grand  arsenal  on  the  Atlantic  seaboard  or  the  enlarge- 
ment of  and  concentration  of  work  in  one  or  more  of  our  arsenals,  dis- 
continuing the  remainder  of  the  arsenals,  or  retaining  one  or  more  as 
mere  places  of  deposit.-' 

Plan  1. 

"The  Ordnance  Department,  for  nearly  the  last  thirty  years,  in  the 
performance  of  th^  various  duties  intrusted  to  it  by  law  under  the  Sec- 
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retary  of  War,  in  the  mannfactiire  and  procurement  of  all  ordnance  and 
ordnance- stores  for  armies  called  intx)  the  field  at  different  times  daring 
this  period;  also,  in  the  providing  of  warlike  stores  for  the  prospective 
wants  of  future  armies,  the  arihaments  and  material  for  seacoast  de- 
fenses, the  material  for  arming  and  equipping  the  militia,  and  the  per- 
formance of  the  important  experimental  duties  intrusted  to  its  care,  has 
experienced  during  this  period  more  or  less  serious  embarrassment,  not 
only  from  the  inadequacy  of  existing  facilities  at  the  present  arsenals  of 
construction,  but  from  their  locations  and  limited  resources,  necessitat 
ing  the  conduction  of  the  manufacturing  operations  at  different  points, 
w  idely  separated,  and  being  more  or  less  objectionable  on  account  of 
transportation,  procurement  of  labor  and  material,  and  at  the  loss  of  the 
evident  economy  of  a  judicious  concentration  of  ordnance  manufactures. 

"  Our  present  arsenals  of  construction,  located  between  the  Mississippi 
River  and  Atlantic  Ocean,  are  widely  scattered  from  Maine  to  Georgia. 
This  polic3'  of  location  was  necessary  at  the  time  of  their  establishment, 
when  but  few,  if  any,  railroad  means  of  transit  existed  in  our  country, 
and  when  it  was  important,  from  this  cause,  that  equipment  of  troops 
should  be  made  at  or  near  the  localities  where  raised. 

"  But  at  the  present  day,  when  our  elaborate  and  perfected  railroad 
and  telegraph  systems  of  communication  have  rendered  the  question  of 
distance  one  of  but  secondary  importance,  we  can  now  take  adv'autage 
of  these  improvements,  and  subserv^e  the  true  interests  of  economy,  per- 
fect our  products,  and  attain  the  other  manifest  advantages  of  a  policy 
of  centralization  by  a  concentration  at  one  grand  arsenal  of  the  most 
important  manufacturing  operations  in  the  Department. 

"  The  great  importance  of  carrying  out  this  policy  at  a  *  grand  arsenal 
on  the  Atlantic  seaboard'  has  been  fully  recognized  and  urged  in  the 
report  of  the  Chief  of  Ordnance  of  December  3,  1862,  and  repeatedly 
pressed  upon  the  notice  of  the  War  Department,  and  the  action  of  Con- 
gress earnestly  recommended,  in  the  subsequent  annual  reports  of  this 
office  from  1869  to  1873. 

"  The  first  consideration  in  the  location  of  an  arsenal  of  construction, 
to  effect  these  ends,  is,  evidently,  that  it  should  occupy  a  comparatively 
central  geographical  position  with  respect  to  the  Atlantic  seaboard,  and 
have  at  command  the  facilities  of  one  of  our  great  commercial  centers. 

"  The  i>re-eminence  of  the  city  of  New  York,  in  its  gigantic  means  for 
transit  and  for  prompt  distribution  of  all  warlike  stores  to  all  points  of 
the  United  States,  its  unsurpassed  resources  in  labor  and  material,  and 
its  advantages  in  a  geographical  point  of  view  over  any  city  on  our 
coast  as  a  distributing  point,  renders  the  location  of  an  arsenal-sit^  in 
its  vicinity,  if  practicable,  of  the  greatest  importance ;  and,  accordingly, 
the  board  has  directed  its  examination  particularly  to  this  section  of  the 
country. 

''A  consideration  and  examination  of  the  surroundings  of  New  York 
point  conclusively  to  the  immediate  north  of  Newark,  N.  J.,  as  the  sec- 
tion of  country  possessing  the  best  advantages,  and  as  being  most  eli- 
gible and  desirable  for  locating  the  proposed  arsenal. 

**  The  land  here,  bordering  on  the  Passaic  liiver,  rises  from  the  level 
of  the  river  to  a  height  of  over  100  feet,  and  then  gradually  slopes  east- 
ward to  the  meadow-lauds  bordering  on  the  Hackensack. 

**  The  character  of  the  ground  gives  it  natural  features  of  defense,  and 
this,  added  to  its  location  (see  Map  1)  with  respect  to  important  works 
of  defense  of  New  York  Harbor,  and  its  freedom  from  the  possibility  of 
naval  attack,  are  considerations  of  the  highest  importance. 

*'  The  diverging  njaiu  lines  of  railroad  from  Jersey  City  and  Hoboken, 

38  ORD 
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at  present  eleven  in  number,  bring  tbis  site  in  close  and  rapid  commu- 
nication witb  New  York  and  the  country  at  large,  and  the  water-facili- 
ties of  the  Passaic  and  Hackensack  are  available  for  transportatiou 
of  supplies  to  and  from  the  harbor  of  the  commercial  metropolis  of  our 
country. 

"A  special  site  on  this  ground  has  been  selected  and  surveyed,  (see 
report  of  Mr.  H.  N.  Babcock,  marked  L",)  and  is  represented  in  detail 
on  map  marked  2. 

*'  Its  location  with  respect  to  New  York  City,  Newark,  and  the  sur- 
rounding country,  also  with  respect  to  railroad  and  water  means  of  trau 
sit  with  New  York,  is  shown  by  the  accompanying  map,  marked  3. 

"  It  will  be  seen  (Map  3)  that  this  site  is  distant  about  •  »  ♦ 
from  New  York,  and  about  three  miles  from  the  suburbs  of  Newark.  It 
has  a  frontage  on  the  Passaic  of  .♦  ♦  ♦  ♦  ♦  ^  ^^d  ex- 
tending eastward,  as  it  does,  from  the  Passaic  Eiver  to  the  Hackensack 
meadows,  it  thus  has  access  to  both  rivers. 

"A  short  line  of  railroad  ♦  ♦  ♦  y^\\\  connect  the  site  vritii 
the  railroad  system  of  the  country,  and  at  a  slight  cost  of  coustruction, 
owinjj  to  the  level  character  ot  the  adjacent  lands. 

"A  suitable  proof-ground  for  ordnance  adjoining  the  arsenal-site  is 
shown  on  Map  3,  and  marked  (P.  G.)  •  *  •  It  would  consti- 
tute a  valuable  adjunct  to  the  arsenal,  and  it  is  recommended  that  it  be 
secured,  if  the  site  for  the  latter  be  approved  and  purchased. 

*'  The  above-recommended  purchases  do  not  provide  for  storage-depots 
on  the  waters  of  New  York  Harbor,  to  be  specially  utilized  in  times  of 
war.  Our  recent  past  experience  in  the  rebellion  has  shown  that  sucli 
facilities  can  be  readily  extemporized  when  needed  from  buildings  and 
wharfages  already  existing  for  ordinary  commercial  purposes  in  New 
York  Harbor,  and  at  a  less  cost  than  would  be  incurred  in  their  perma- 
nent provision  by  the  Government. 

"It  would  appear  from  the  above  considerations  and  facts,  that  a 
^  grand  arsenal'  of  construction  can  be  located, at  a  reasonable  and  mod- 
erate cost,  on  the  Atlantic  coast,  and  at  the  most  desirable  point  for  the 
concentration  of  ordnance  manufactures. 

"  In  view  of  this  fact,  there  remains  to  be  considered  and  determined 
the  proper  distribution  of  the  duties  of  the  Department,  based  upon  the 
early  establishment  of  this  arsenal,  and  the  proper  disposition  of  sucb 
arsenals  as  its  erection  will  render  no  longer  needed  for  the  services  of 
the  United  States. 

"  The  arsenals  and  armories  now  established  east  of  the  Mississippi 
River  are  as  follows,  to  wit : 

"  Kennebec  arsenal,  Augusta,  Me. 

"  Watertown  arsenal,  Watertown,  Mass. 

"  Springfield  armory,  Springfield,  Mass. 

"  Watervliet  arsenal.  West  Troy,  N.  Y. 

"  New  York  arsenal.  Governor's  Island,  New  York  Harbor. 

"  Pikesville  arsenal,  Pikesville,  Md. 

"Frankfnrd  arsenal,  Philadelphia,  Pa. 

"  Washington  arsenal,  Washington,  D.  C. 

"  Fort  IMonroe  arsenal,  Old  Point  Comfort,  Ya. 

*^  Augusta  arsenal,  Augusta,  Ga. 

"Indianajiolis  arsenal,  Indianapolis,  Ind. 

''  Columbus  arsenal,  Columbus,  Ohio. 

'^  Allegheny  arsenal,  Pittsburgh,  Pa. 

*' Detroit  arsenal,  Detroit,  Mich. 
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"  The  principal  manufacturing  operations  of  the  Department  are  now 
performed  at  the  following  arsenals,  to  wit :  Watertown,  engaged  in  the 
production  of  sea-coast  carriages  and  projectiles  for  heavy  guns  ;  Spring- 
aeld  armory,  in  the  manufacture  of  small-arms ;  Watervliet,  in  the 
manufacture  of  leather-work ;  Frankford  arsenal,  in  small-arm  ammu- 
nition ;  and  Fort  Monroe  arsenal,  in  sea-coast  carriages  and  on  experi- 
inental  duties.  The  remaining  arsenals  in  the  above  list  are  either 
Bngaged  in  small  repairs  or  are  simply  storage-depots  for  the  care  and 
preservation,  issue  and  receipt,  of  ordnance  and  ordnance  stores.  It  is 
believed  that,  except  small-arms  and  small-arm  ammunition,  the  more 
mportant  ordnance  and  ordnance  stores,  more  especially  those  for  field 
ind  siege  artillery  and  those  to  be  provided  for  the  use  of  our  seacoast 
Jefenses,  such  as  cannon,  heavy  sea-coast  carriages,  projectiles,  and 
immunition,  and  other  stores  and, appliances  for  their  service  and 
maneuver,  also  harness  and  the  more  elaborate  articles  of  leather-work, 
should  all  be  made  at  the  grand  arsenal  of  construction. 

"The  manufacture  of  our  small-arms  and  small-arm  ammunition  for 
>ur  present  armies  and  militia,  and  for  our  reserve  supply,  is  one  of 
the  greatest  importance ;  and  as  the  Springfield  armory  is  a  model  one 
)f  the  world  in  the  perlection  of  its  fabrications,  and  the  extent  and 
K)mpleteness  of  its  arrangements  and  facilities  for  the  production  of 
;his  class  of  warlike  stores,  the  board  regards  the  retention  of  this 
establishment  as  a  foregone  conclusion,  in  its  proposed  plan  for  concen- 
;ration,  for  the  fabrication  of  its  present  specialty,  and  such  other  work 
IS  its  facilities  may  accommodate.  Kecognizing  also  the  almost  imper- 
ative necessity,  in  order  to  secure  perfection  in  production  in  the  fabri- 
cation of  small-arms  and  small  arm  ammunition,  that  they  should  be 
produced  side  by  side,  the  board  is  of  the  opinion  that  arrangements 
ihould  be  made  for  the  transfer  of  the  present  manufacturing  operations 
)f  small-arm  cartridges  at  Frankford  arsenal  to  the  Springfield  armory 
IS  early  as  it  can  be  accomplished  with  economy  and  with  a  due  regard 
»  other  important  public  interests.  The  more  simple  leather-work 
'abrications  of  infantry  and  cavalry  accouterments,  and  perhaps  some 
)ther  kinds,  all  demanded  in  quantity,  and  requiring  little  but  no  special 
ippliances  for  their  manufacture,  can,  it  is  thought,  be  economically 
Hid  judiciously  made  at  one  of  our  present  arsenals.  The  board  recom- 
nends  the  retention  of  the  Frankford  arsenal  for  this  purpose.  Its 
jeographical  position  and  its  facilities  of  shops  and  store-houses  and  for 
material  and  labor  of  the  kind  required,  its  means  of  transit  and  its  close 
ind  quick  connection  with  the  proposed  grand  arsenal  at  Newark,  N.  J., 
3oint  conclusively  to  its  retention  for  the  purpose  suggested,  and  as 
part  of  the  proposed  plan  for  concentration. 

"It  will  be  seen  that  the  desigu  contemplated  by  the  board  is  to  con- 
jentrate  all  the  principal  manufacturing  operations  of  the  Department 
at  the  proposed  grand  arsenal,  the  Springfield  armory,  and  at  Frank- 
ford arsenal. 

"  It  remains  now  to  designatcthose  arsenals  which  it  is  proposed  shall 
be  retained  to  meet  the  wants  of  the  country  as  arsenals  for  storage  and 
repair,  and  those  to  be  used  simply  as  depots  for  the  care,  preservation, 
receipt,  and  issue  of  warlike  stores. 

"A  careful  and  mature  consideration  of  the  question  leads  the  board 
X)  recommend  the  retention  of  the  following  arsenals,  to  wit:  Augusta 
ind  Fort  Monroe  as  arsenals  of  storage  and  repair,  and  Kennebec,  Xew 
iTork,  and  Indianapolis  arsenals  as  depots  for  storage  and  issue.  This 
vill  leave  to  be  sold  the  Watertown,  Watervliet,  Pikesville,  Washing- 
jon,  Allegheny,  Columbus,  and  Detroit  arsenals. 
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"  Tbe  reasons  for  tlie  retention  of  tbe  above  arsenals,  as  recommeuded 
by  the  board,  are  as  follows,  to  wit: 

^^ Augusta  arsenaL — This  is  tbe  only  arsenal  left  in  the  entire  South, 
€ast  of  tbe  Mississippi,  and  tbe  nearest  constrncting  arsenal  to  it  iu  the 
proposed  plan  will  be  nearly  eight  hnndred  miles  distant.  Its  reteutiou 
and  improvement,  and  sufficient  enlargement  to  render  it  a<lequate  to 
s^upply  tbe  needs  of  tbe  Department  in  the  South,  in  tbe  opinion  of  tbe 
board,  is  a  matter  of  wisdom  and  in  fact  a  necessity.  The  proposed 
improvements  and  enlargement  (see  memorandum  letter  of  board  ad- 
dressed to  Captain  Hill,  March  7,  1874,  ofQcial  copy  of  which  was 
sent  to  that  otticer  March  16,  1874,  and  tbe  report  of  that  officer, 
<lated  March  10,  1874)  can  be  secured  at  a  moderate  cost.  1 1^  pres- 
ent workshops  and  buildings  are  in  excellent  condition,  are  suthciently 
large  in  i)lan  to  be  ntilized  almost  witbont  cost  in  the  remodeling  of 
the  arsenal  as  one  for  storage  and  repair.  Tbe  location,  inland,  is  one 
of  tbf^  best  in  tbe  South,  both  geographically  and  in  its  rail  and  water 
facilities,  for  tbe  reception  and  distribution  of  supplies  for  the  South. 
These  and  its  other  advantages  for  the  purposes  required,  (see  Captain 
HiH's  report,)  and  its  general  healtbfulness,  further  confirm  the  board 
in  its  opinion  as  to  the  propriety  aiul  necessity  of  retention  of  the 
Augusta  ariJeual.  Its  general  plan  and  its  location  with  respect  to 
Augusta  City  is  given  in  the  accompanying  map,  marked  4. 

^'Fort  Momoe  ansenal,  Virginia. — This  arsenal  is  located  on  a  Govern- 
ment reservation,  and  its  connection  with  Fort  Monroe  renders  its  sale 
impossible.  It  is  well  provided  with  shops  and  machinery,  and  is  ad- 
mirably situated  geographically  on  the  waters  of  Uamptou  lloads  fur 
iitting  out  expeditions,  as  was  shown  in  the  late  war. 

'*  The  arsenal  as  it  now  exists,  however,  is  considerably  scattered  over 
the  Government  reservation,  and  as  a  matter  of  economy  and  efficiency 
it  is  recommeuded  by  the  board  that  all  the  arsenal  property  inside  the 
fort,  consisting  of  quarters,  barracks,  and  office,  be  turned  over  to  the 
garrison  of  Fort  Monroe.  The  storehouses  and  other  temporary  build- 
ings should  be  torn  down  and  the  materials  applied,  as  far  as  practica- 
ble, to  the  erection  of  suitable  structures  rendered  necessary  by  tbis 
action,  outside  the  fort  in  the  vicinity  of  its  shops.  The  necessaiy 
buildings  required  to  be  erected  by  this  plan  would  cost  but  little  addi- 
tional to  the  value  of  the  material  obtained  by  the  removal  of  the  store- 
Louses  and  buildings  inside  the  fort.  Tbe  buildings  inside  the  fort 
should  not  be  abandoned  or  turned  over  until  their  places  are  supplied 
by  suitable  structures  contemplated  to  be  erected  outside  the  fort 

^^ Kennebec  arsenaL — This  arsenal  is  situated  on  our  northeastern  front- 
ier, bordering  on  Canada,  is  well  located,  has  the  requisite  facilities 
Jind  is  deemed  necessary  for  retention  to  supply  the  present  and  pros- 
pective wants  of  that  section  of  our  country. 

^^New  York  arsenaL — This  arsenal,  located  on  the  glacis-slope  of  Fort 
Columbus,  Governor's  Island,  is  not  available  for  sale.  While  incapa- 
ble of  and  having  no  manufacturing  facilities,  yet  it  has  comi)arativel.v 
extensive  storage  capacity  and  wharfage,  and  superior  facilities,  from 
its  location  in  Xew  York  Harbor,  for  the  distribution  of  supplies,  and 
will  thus  form  a  valuable  adjunct  for  storage  iu  connection  with  the 
proposed  grand  arsenal. 

"  Indianapolis  arsenaL — The  construction  of  a  large  arsenal  on  the  At- 
lantic coast  and  the  disestablishment  of  tbe  interior  ones — Allegheuy 
and  Columbus — will  leave,  it  is  believed,  too  great  an  area  of  country 
between  the  Atlantic  coast  and  tbe  Rock  Island  arsenal  (the  proposed 
iirsenal  and  armory  of  tbe  valley  of  the  Mississippi)  unprovided  wilJi 
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an  Orel  nance-depot,  and  hence  the  board  recommend  the  retention  of 
the  Indianapolis  arsenal  as  one  for  storage  and  issue  to  meet  the  wants 
of  the  northern-lake  frontier  and  the  central  portion  of  our  country 
lying  to  the  immediate  west  of  tlie  Atlantic  States.  Indianapolis  is  a 
Rreat  railroad  center;  its  otiier  facilities  are  prominent,  and  the  present 
arsenal  at  this  point  has  in  its  substantial  and  capacious  store-houses 
and  other  advantages  all  that  is  needed  for  the  purpose  required. 

''  In  order  to  inaugurate  this  general  plan  for  concentration  the  board 
recommend  that  Congress  be  asked  to  make  the  necessary  appropria- 
tions for  the  immediate  purchase  of  the  site  for  the  grand  arsenal  pro- 
posed, and  for  the  erection  of  suitable  buildings  immediately  required 
thereon,  and  to  enact  a  law  authorizing  the  sale  of  the  arsenals' above 
designated. 

"  The  arsenals  that  can  be  soon  prepared  for  disposition  are  Wash- 
ington, Allegheny,  Columbus,  Detroit,  and  Pikesville.  The  following 
arsenals  should  be  disposed  of  at  such  times  as  the  stores  now  manu- 
factured at  them  can  be  provided  for  at  the  grand  arsenal,  viz:  Water- 
town  arsenal,  Massachusetts,  and  W^atervliet  arsenal,  New  York.  It 
is  apparent  that  no  sales  should  be  made  until  the  Department  is  fully 
prepared  elsewhere  to  replace  the  facilities  lost  by  the  disposal  of  any 
of  our  arsenalj^. 

**  It  is  evident  that  any  judicious  plan  for  the  disposition  of  even  those 
arsenals  most  available  at  present  for  sale,  under  the  above-proposed 
arrangement  of  the  ordnance  facilities  for  the  United  States,  would 
require  two  or  three  years  for  consummation,  and  hence  the  necessity 
of  appropriations  by  Congress  to  secure  the  site  for  the  contemplated 
*  grand  arsenal,'  and  its  preparation  for  buildings ;  the  erection  of  some, 
and  the  making  of  improvements  required  at  its  initiation,  cannot  but 
be  apparent. 

"It  should  be  provided  by  law  that  the  net  proceeds  of  all  sales  of 
oar  arsenals  should  be  used  in  building  up  the  'grand  arsenal.'  The 
present  estimated  cost  of  the  arsenal  site  and  adjacent  proof  ground  is 
*262,li75. 

•'To  purchase  this  site  and  to  provide  for  improvements  and  build- 
ings which  should  and  can  be  provided  during  the  first  year,  it  is  recom- 
mended  that  Congress  be  asked  at  its  next  session  for  an  appropriation 
adequate  to  secure  the  site  ami  proof  ground,  and  an  additional  sum, 
xiot  exceeding  $500,000,  for  such  improvements  and  structures  as  the 
Department  may  deem  best  and  most  expedient  to  at  first  provide. 

"  The  accompanying  statement,  prepared  from  the  reports  of  the  com- 
manding officers,  appended,  marked  *'AA,"  shows  an  estimated  return 
from  the  salei  of  those  arsenals  which  can  be  most-  readily  prepared  for 
disposition  at  present,  (if  the  proposed  plan  is  adopted,)  in  the  aggre- 
gate of  $2,100,590.50,  and  that  the  [)roceeds  of  the  two  remaining  ones, 
AVatertown  and  Watervliet,  w  hose  disposition  must  be  at  least  dela\  ed 
until  they  are  fully  superseded  bv  the  proposed  new  arsenal,  will  be 
$1,414,237.  Valuable  machinery  now  on  hand  at  the  arsenals  recom- 
mended to  be  sold  and  dismantled  can  be  utilized  at  the  '  grand  arsenal.^ 
The  grand  aggregate  resulting  from  the  contemi)lated  sales  will  be 
83,520,827.56.  This  amount  will  undoubtedly  go  far  toward,  if  not  be  en- 
tirely adequate  for,  the  full  accomplishment  of  the  contemplated  con- 
centration of  our  ordnance  manufactures  and  facilities,  and  at  a  point 
whose  superior  local,  geographical,  aiul  other  advantages  seem  to 
demand  centralization ;  and  when  we  consider  the  undoubted  improve- 
ments to  be  attained,  the  ease  with  which  they  can  be  secured,  and  the 
prospectively  small  outlay  required,  it  is  believed  that  sound  judgment 
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and  a  wise  economy  will  point  to  the  importance  of  an  early  accomplish- 
ment of  this  proposed  distribution  of  the  duties  of  the  Ordnance  Depart- 
ment of  the  United  States. 

«'Plan  2. 

"  While  the  board  is  unanimous  in  the  opinion  that  the  foregoing  plan 
will  in  the  best  and  most  satisfactory  manner  economize  and  perfect  the 
manufactures  of  the  Department,  and  otherwise  provide  for  its  wants 
east  of  the  Mississippi,  yet  it  feels  called  upon,  under  the  orders  conven- 
ing it,  to  submit  another  arrangement  for  concentration,  based  upon  the 
extension  of  the  grounds  and  the  enlargement  of  the  manufacturing  and 
storage  facilities  of  one  of  our  large  arsenals  of  construction,  in  lieu  of 
the  establishment  of  a  new  one. 

"  The  board  finds  this  a  difficult,  if  not  impossible,  problem  to  satis- 
factorily solve,  owing  to  the  want  of  a  decided  pre-eminence  in  the  im- 
portant essentials  requisite  at  any  one  of  our  present  arsenals  of  con- 
struction. The  one  best  adapted  for  this  purpose  and  possessing  greater 
advantages  than  any  other,  from  its  central  geographical  position  witli 
respect  to  the  Atlantic  coast,  (see  map  marked  *  No.  23,')  easy  and  readv 
procurement  of  labor  and  material,  and  from  its  facilities  for  storage, 
transportation,  and  distribution  of  its  products,  is  the  Frankford  arse 
nal.  Its  enlargement  is  practicable,  as  the  adjoining  farms  (see  b\> 
pended  map,  marked  '5,'  and  report  of  the  commanding  officer)  can  be 
purchased. 

"  The  water- frontage  of  Frankford  arsenal  on  the  Delaware  can  be 
made  available  for  transportation,  and  the  grounds  can  be  readily  cm- 
nected  by  rail  with  the  great  railroad  systems  of  our  country. 

**  Its  geographical  position  is  by  no  means  as  acceptable  as  the  pro- 
posed site  near  New  York  City,  and  its  extension  would  not  in  the 
highest  degree  provide  for  our  wants;  but  yet  it  is  the  only  establish- 
ment for  the  purpose  that  the  board  can  in  its  judgment  point  to  as  en 
titled  to  consideration,  with  the  view  to  enlargement  and  modificatioD. 
to  supply  the  place  of  a  new  grand  arsenal  of  construction. 

"  In  the  event,  however,  of  its  contemplated  enlargement,  tlie  board 
recommends  that  the  Springfield  armory,  in  addition  to  its  pre^t 
uses  and  the  manlifacture  of  small-arm  ammunition,  have  also  tms- 
ferred  to  it  the  manufacture  of  that  class  of  leather-work  contemplated iu 
the  first  plan  to  be  fabricated  at  Frankford  arsenal. 

"  This  arrangement,  as  no  other  changes  in  the  first  plan  proposed  bv 
the  board  are  deemed  advantageous,  would  leave,  after  the  disposition 
of  the  arsenals  heretofore  recommended  to  be  sold,  the  ordnance  duties 
of  the  country  to  be  performed  at  the  following  arsenals  and  armories, 
viz: 

''First.  Frankford  arsenal,  Springfield  armory — arsenal  and  armory 
of  construction. 

*'  Second.  Fort  Monroe  arsenal,  Augusta  arsenal — arsenals  for  storage, 
issue,  and  repair. 

'*  Third.  Kennebec  arsenal,  New  York  arsenal,  and  Indianapolis 
arsenal — arsenals  for  storage  and  issue. 

''In  concluding  this  part  of  the  report,  the  board  feels  called  upon  to 
state  that  this  second  plan,  in  its  judgment,  offers  no  considerable  advan- 
tages even  on  the  score  of  economy  5  and,  therefore,  it  feels  constraiueil 
not  to  recommend  its  adoption  unless  it  is  impracticable  to  carry  out  the 
first  plan  or  its  equivalent. 

'*The  accompanying  maps,  marked  from  4  to  17,  show  the  extent  of 


RErORT  OF  TLE  CHIEF  OF  ORDNANCE.         599 

the  fjrounds  and  location  of  tbe  buildinnfvS  at  oar  present  arsenals  east  of 
the  Mississippi.  The  geographical  positions  of  the  arsenals  and  their 
rail  and  water  communications  are  shown  on  map  I^To.  24. 

"  POWDER-DEPOT  SITES. 

"  The  essential  requisites  for  a  powder-depot  site  are  fully  set  forth  in 
the  instructions  of  the  Chief  of  Ordnance  to  the  board  convened  at  New 
York  City,  dated  October  6,  1866,  to  wit: 

"  '  In  selecting  sites  for  these  two  depots,  the  following  considerations 
must  be  observed : 

" '  1st.  The  depots  should  be  in  a  region  of  country  which  does  not 
admit  of  being  densely  populated,  so  that  the  destruction  of  life  and 
property  by  accidental  explosions  would  be  as  small  as  possible. 

'*  *  2d.  They  should  be  of  sufficient  extent  to  contain  in  suitable  posi- 
tions magazines  to  store  not  less  than  10,000  tons  of  powder  for  the 
depot  near  New  York,  and  not  less  than  6,000  tons  for  the  other  depot. 

"  '  3d.  They  should  be  near  to  a  principal  railroad,  that  they  may  be 
readily  connected  with  it  by  a  railroad  belonging  to  the  Government, 
and  at  a  point  where  transportation  can  be  had  with  facility  at  all  sea- 
sons to  all  points  on  the  seaboard,  to  the  interior,  and  to  the  lake  front- 
ier.' 

"The  board,  although  deeming  it  of  the  first  importance  that  the 
powder-depot  should  be  established  near  the  contemplate<l  grand  arsenal 
of  construction,  yet  in  its  surveys  due  attention  was  paid  to  important 
local  particulars. 

"  The  vicinity  of  New  York,  on  the  line  of  the  Erie  Railroad,  it  was 
known  from  the  surveys  of  the  board  of  1866,  could  not  only  furnish 
sites  in  every  way  desirable  for  the  proposed  depot,  but  the  best  attain- 
able in  the  country. 

"The  board  made  not  only  the  surveys  made  by  the  board  of  1866, 
but  also  additional  ones. 

"  The  special  particulars  of  the  sites  selected  to  choose  from  are  given 
in  the  accompanying  maps  marked  from  —  to  — ,  and  their  relative  posi- 
tions to  the  proposed  grand  arsenal  are  giv^n  in  the  accompanying  map 
marked  — . 

"  Regarding  this  subject,  the  board  (concurring  in  the  opinion  and 
facts  therein  set  forth)  quote  the  following  from  the  report  of  the  board 
of  1866: 

" '  The  location  of  a  site  for  the  depot  to  be  established  in  the  vicinity 
of  New  York  City  was  deemed  to  be  the  first  subject  for  consideration, 
and  preliminary  examinations  of  the  most  approved  local  maps — con- 
taining in  minute  detail  the  topographical  features  of  the  surrounding 
country  and  the  different  converging  lines  of  railroad  to  New  York — 
were  made,  and  detailed  inquiries  instituted  among  parties  possessing 
accurate  and  special  knowledge  of  the  characters  of  special  localities. 

"  'A  combination  of  immediate  water  and  railroad  facilities  for  trans- 
portation was  regarded  as  a  desideratum,  but  this  condition,  it  was 
found,  could  not  be  fulfilled  near  New  York  without  sacrificing  the  more 
important  requirements  of  a  site  as  set  forth  in  the  instructions  of  the 
Department. 

"  '  The  results  of  the  preliminary  inquiries  and  examinations  of  the 
board  pointed  decidedly  and  clearly  to  the  valley  of  the  Ramai)0  River, 
between  the  town  of  Suft'erns,  N.  Y,  and  Turner's  Station,  N.  Y.,  along 
the  line  of  the  Erie  Railroad,  and  distant  from  New  York  from  thirty- 
two  to  fifty  miles,  as  the  only  general  locality  which  had  all  the  prime 
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requisites,  and  would  in  all  probability  furnish  the  desired  site.  (See 
map  No.  18.)  A  detailed  examination  oi\  the  part  of  the  board  of  tbis 
tract  of  country — extending  from  Sutlerns  to  Turner's — was  made.  The 
general  topographical  features  of  this  part  of  the  liamapo  Valley  were 
found  to  be  hills  on  either  side  varying  from  100  to  500  feet  in  height 
(the  terminating  slopes  of  the  Taconic  range)  skirting  the  narrow  bot- 
tomlands  on  which  the  Erie  Kailroad  is  located,  and  here  and  there 
broken  by  narrow  ravines  diverging  at  different  angles  from  the  valley, 
and  at  intervals  interrupted  by  broader  ones,  on  some  of  which  are 
located  the  small  villages  of  Ramapo  and  Sloatsburgh,  and  the  hamlet 
of  Southlields.  In  rear  of  these  heights  the  country  is  broken  by  nar- 
row ravines  parallel  to  the  valley  and  walled  in  by  the  opposite  hills. 

*' '  These  superior  natural  features  for  our  purposes,  with  the  absence 
of  inhabitants  and  of  arable  grounds  for  cultivation  and  support  of  a 
dense  population,  determined  the  question  as  far  as  general  location  was 
concerned,  and  the  special  examinations  made  led  to  the  selection  of  a 
tract  which,  it  is  believed,  will  afford  an  excellent  site,  and  one  which 
we  can  specially  recommend  as  having  every  requisite  that  could  be 
desired,  leaving  out  the  advantages  of  immediate  water- transportation. 
(See  map  No.  18.)     This  site  is  known  as  the  Augusta  tract,  situated  ia 
Orange  and  Rockland  Counties,  New  York,  and  owned  by  Peter  Loril- 
lard,  esq.,  of  New  York  City.    It  is  thirty -eight  miles  from  New  Y'ork, 
has  an  area  of  4,481  acres,  and  is  traversed  by  the  Erie  Railroad  along 
the  valley  of  the  Ramapo.     (See  map  No.  1.) 

"  '  That  portion  of  the  property  west  of  the  Erie  Railroad,  bounded  on 
the  east  by  the  line  extending  from  intersection  of  the  northern  line  with 
the  railroad  southward  through  ''Fox  Hill,"  *'  High  Peak,"  and  "Ant 
Ridge,"  and  bounded  on  the  west  by  the  property  of  Mead  and  Shuet, 
and  on  the  south  and  north  by  the  ''Sterling  estate,"  has  been  selectai 
(an  area  of  about  2,500  acres)  as  the  best  adapted  to  our  purposes. 
(See  map  No.  1.)  This  portion  of  the  tract  is  approached  by  the  wood- 
road  intersecting  the  "Orange  turnpike"  at  the  "saw-works,"  and  lea<l- 
ing  through  a  narrow  valley  to  the  "  fish-house,"  and  extending  theuce 
along  the  east  shore  of  Truxedo  Lake.  A  high  hill,  around  the  based 
which  the  road  winds,  guards  this  approach  at  the  "  saw- works." 

" '  The  line  of  hills  skirting  the  valley  of  the  Ramapo,  of  which  "  Fox 
Hill,"  "Ant  Ridge,"  "High  Peak,"  and  "Iron  Mine"  are  prominent 
points,  and  the  range  bordering  on  Truxedo  Lake  and  its  outlets  on  the 
west,  form,  it  will  be  seen,  mateiial  barriers  on  the  exterior;  and  as  the 
intervening  or  interior  ground  is  broken  by  ravines,  and  affords  natunil 
traverses  between  which  to  locate  magazines,  we  have  thus  all  the 
natural  advantages  which  could  possibly  be  desired. 

"  '  As  the  fall  from  Truxedo  Lake  along  the  valley  of  the  outlet  is  only 
80  feet  to  the  saw-works,  it  will  be  seen  that  a  railroad  to  connect  witi 
the  Erie  Railroad  at  this  point  can  be  readily  construct^<l,  and  tbu? 
connect  the  site  with  the  interior  by  rail,  and  with  New  Y'ork  City  di- 
rect by  rail,  or,  via  Piermont,  by  rail  or  rail  and  wat^r.  The  nearest 
hamlet  to  this  property  is  Southfields,  a  wood  and  water  station  of  the 
Erie  Road,  four  miles  off;  the  nearest  village  is  Sloatsburgh,  two  miles 
below.  (See  map  No.  1.)  The  ground  is  rocky,  and  this,  combined 
with  its  hilly  nature,  renders  it  uusuited  for  agricultural  purposes,  for 
residences,  or  for  manufacturing  settlements.' 

"  The  Augusta  tract,  however,  from  the  present  views  of  the  owners, 
(see  letters  of  Mr.  Lorillard,  marked  '  B"  and  'K",')  may  be  too  ex>8tly  to 
enable  the  Government  to  secure  it,  and  the  board  extended  its  exami- 
nation, and  selected  and  had  surveyed,  as  next  best  and  available  for 
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the  purpose,  the  sites  shown  in  detail  in  the  accompanying  maps,  alluded 
to  heretofore. 

'*  These  sites,  ♦  ♦  *  in  the  general  features  of  seclusion,  character 
of  ground— inclosed  by  their  hilly  barriers — ease  of  connection  with  the 
Erie  Road,  and  other  essentials,  approach  the  perfection  of  the  Augusta 
tract  sufficiently  near  to  render  them  available  for  our  purpose,  pro- 
vided the  former  cannot  be  secured  at  a  reasonable  price.  In  any  event 
the  board  deem,  from  the  results  of  its  general  surveys,  that  the  secure- 

ment  of  a  suitable  site  in  this  section  is  a  foregone  conclusion. 

•  •••••• 

'*In  concluding  this  part  of  the  report,  it  is  deemed  well  to  allude  to 
the  immediate  necessities  of  a  suitable  powder  depot  for  the  Atlantic 
coast. 

'*  In  the  establishment  of  our  present  arsenals,  as  their  locations,  at 
the  time  of  their  construction,  were  but  sparsely  settled,  the  erection  of 
powder-magazines  on  these  Government  resei;vations  provided  for  our 
-wants  in  this  respect.  The  rapid  increase  of  population  in  the  adjacent 
towns  and  cities  has,  however,  in  the  majority  of  cases,  rendered  these 
magazines  dangerous  to  the  communities  in  which  they  are  located, 
and  hence  the  Government  either  has  abandoned  or  eventually  will  have 
to  essentially  abandon  the  storage  of  powder  at  all  of  our  arsenals. 
The  damp  sea-air  renders  our  fortifications  unfitted  for  this  purpose,  and 
the  Government  has  now  large  quantities  of  powder  rapidly  deteriorat- 
ing at  these  places  for  want  of  proper  storage- facilities.  About  2,500 
tons  of  powder  and  3,000  tons  of  niter  are  now  on  hand. 

"The  necessity  of  immediate  action  is  hence  deemed,  it  is  believed, 
apparent,  and  it  is  earnestly  recommended  that  Congress  be  asked  at 
its  next  session  to  appropriate  a  sum  adequate  to  purchase  a  site,  and 
commence  the  provision  of  buildings  suitable  not  only  for  the  storage 
of  powder,  but  also  for  our  niter  supplies,  and  the  accommodation  of 
suitable  machinery  and  apjiliauces  for  the  manufacture  of  experimental 
powders. 

"EXPEREVIENTAL  GROUND  FOR  HEAVY  ORDNANCE. 

"The  Department  has  long  felt  the  want  of  a  suitable  site  for  testing 
heavy  ordnance,  obtaiining  ranges,  and  solving  the  various  experimental 
problems  connected  with  the  science  of  gunnery. 

"  The  report  of  the  Chief  of  Ordnance  of  1872  thus  alludes  to  the 
entire  inadequacy  of  our  present  facilities  in  this  regard : 

"  '  It  has  been  compelled  to  avail  itself  of  the  limited  extent  of  ground 
near  Fort  Monroe  for  the  prosecution  of  these  important  duties.  As 
the  artillery-school  of  practice  is  established  on  this  reservation,  the 
space  is  necessarily  too  contracted  for  the  operation  of  both.  Besides, 
the  range  obtained  on  land  is  but  little  more  than  a  mile,  and  that  over 
the  waters  of  the  Chesapeake  Bay  seldom  available;  whereas,  for 
efficient  experimental  purposes,  a  range  of  at  least  six  miles  is  indis- 
pensable. 

"  *  Some  central  point  convenient  to  railroad  communication,  with  a 
suitable  extent  of  level  ground,  could  be  readily  selected  and  purchased 
at  a  small  cost.  Experiments  with  large  ordnance  cannot  be  properly 
conducted  without  the  best  and  most  approved  facilities,  such  as  every 
military  nation  has  found  it  necessary  to  provide.' 

"  The  main  features  that  are  essential  to  such  a  site  are  that  it  should 
be  comparatively  level,  easily  accessible,  not  traversed  by  highways  or 
extensive  water-courses,  uninhabited,  and  sufficiently  remote  from  any 
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settlements  to  avoid  any  possible  accidents,  and  embracing  an  extent  of 
land  from  seven  to  eigbt  miles  in  length  and  from  one-half  to  one  mile 
in  width.  It  is  deemed  very  desirable  by  the  board  that  this  site  should 
not  be  very  remote  from  the  grand  arsenal  on  th^  Atlantic  seaboard, 
nor  from  the  powder-depot. 

"  The  level  beaches  and  flat  interior  lands  of  Long  Island  and  the 
coast  of  New  Jersey  were  all,  it  will  be  seen  by  the  record,  examined. 

"  The  sites  examined  on  Long  Island  are  in  the  vicinity  of  Babylon, 
Deer  Park,  Bay  Shore,  and  Islip.  The  ground  lies  here  ia  extensive 
level  stretches,  adapted  in  this  respect  for  our  purposes,  but  it  is  deemed 
objectionable  by  the  frequency  of  rail  and  wagon  roads,  and  by  the  rap- 
idly-increasing settlements,  rendering  early  and  serious  interference  in 
this  regard  highly  probable. 

"  The  Jersey  coast,  extending  from  Sandy  Hook  to  and  including 
Squan  and  Island  Beaches,  consists  of  level  and  long  stretches  of  sandy 
beaches,  and  the  upper  end  of  Squan  Beach,  in  the  vicinity  of  the  town 
of  Point  Pleasant  and  Squan  Village,  has  the  best  local  ailvantages 
found  and  examined  by  the  board.  This  ground  has  been  carefully  sur- 
veyed under  the  direction  of  the  board,  by  Mr.  H.  N.  Babcock,  (see  his 

report,  marked  'M',')  and  a  site  selected.    (See  map  marked  '21.') 
•  •••••  • 

"  The  contemplated  rail-connection  would  be  about  two  and  one-lialf 
miles,  and  its  construction  would  not  require  any  extensive  excavation 
or  filling  in,  and  hence  it  can  be  built  at  a  moderate  cost« 

"The  relative  location  of  this  site  to  the  grand  arsenal  and  the  pro- 
posed powder-depot  is  shown  on  the  accompanying  map  marked  '^o.l.' 
An  examination  of  this  map  will  show  that  ample  rail  facilities  connect 
this  section  of  the  country  with  the  country  at  large.  The  present 
United  States  life-saving  and  signal  stations  located  on  the  beach,  it  is 
believed,  will*  be  advantageous  to  our  use  of  this  ground  for  experi- 
mental purposes,  while  our  occupancy  will  not  interfere  with  these  other 
branches  of  the  public  service.  The  meteorological  phenomena  of  this 
portion  of  the  coast,  such  as  the  force,  direction,  and  frequency  of  winds 
and  occurrence  of  fogs,  have  not  yet  been  fully  determined,  but  all  the 
information  in  this  regard  which  the  board  could  obtain  is  presented 
in  the  accompanying  reports. 

"While  this  site  does  not  possess  in  the  highest  degree  all  the  desired* 
requisites,  still  it  is  believed  to  be  the  best  that  can  be  found  on  the 
Atlantic  coast  within  a  convenient  and  desirable  distance  from  Ne^ 
York  City,  the  proposed  grand  arsenal  and  the  depot  for  powder. 

"  The  purchase  of  this  site,  building  the  proposed  railroad,  and  pur- 
chase of  right  of  way,  the  erection  of  the  necessary  buildings,  and  im- 
provement of  the  ground,  it  is  thought,  will  not  exceed  $100,000,  and  it 
is  earnestly  recommended  by  the  board  that  Congress  be  urged  to  make 
the  necessary  appropriations  at  its  next  session. 

"  The  Government  reservation  at  Sandy  Hook,  (see  map  marked  '  No. 
22,')  at  the  entrance  of  the  harbor  of  New  York,  distant  eighteen  miles 
from  the  city,  and  in  close  and  quick  communication  with  it,  has  an 
available  extent  in  length  of,  say,  one  to  two  miles,  and  in  breadth  of, 
say,  three-fifths  of  a  mile.  Its  general  features  are  the  same  as  Squan 
Beach,  but  it  is  entirely  too  contracted  for  all  our  uses,  and  the  Long 
Branch  Railroad  limits  and  materially  interferes  with  its  usefulne^  as 
an  experimental  firing-ground.  However,  it  is  superior  in  geographical 
location  and  equal  in  otlier  respects  to  our  present  facilities  at  Fort 
Monroe,  and  in  the  interim  of  the  establishment  of  the  exi>erimeutal 
ground  at  Squan  Beach  it  could  be  utilized,  (with  the  permission  of  the 
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Engineer  Department,)  as  an  adjunct  with  Fort  Munroe,  for  carrying  on 
such  experiments  and  proof  as  it  may  be  fitted  for  and  as  may  be  deemed 
desirable  to  have  conducted  at  this  point. 

"  S.  CEISPIN, 
"  Bvt.  Col.  U.  S.  A..  Major  of  Ordnance^  President, 

'*  T.  J.  TREAD  WELL, 

**  Major  of  Ordnance. 
<*  T.  G.  BAYLOR, 
"  Major  of  Ordnance^  Recorder.^ 

Note. — The  maps  and  drawings  referred  to  in  the  foregoing  report  do 
not  accompany  it.    They  are  filed  in  the  oflBce  of  the  Chief  of  Ordnantse. 
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APPENDIX  X^ 

Deterioration  of  powder  caused  by  sforagie  in  sea-coast  forts. 

United  States  Ordnance  Agency, 

JVew?  York  City^  February  2. 1876. 

Sir:  Referriug  to  your  coramanication  of  tbe  7tli  ultimo,  requesting 
information  regarding  the  loss  in  value  in  powders  resulting  from  the 
deterioration  caused  by  storage  in  our  sea-coast  forts,  I  have  now  to 
submit  tbe  following  report,  accompanied  by  the  inclosed  statements 
and  estimates  bearing  on  the  question. 

This  office  can  only  Judge  of  the  extent  of  the  deterioration  by  its  ex- 
perience derived  from  examinations  made  from  time  to  time,  and  from 
the  conditions  of  powders  which  have  been  sold  through  its  agency  since 
tbe  war. 

Statement  No.  1  (covering  a  period  of  five  years)  exhibits  that  of 
7,106  barrels  stored  in  onr  sea-coast  forts,  4,505  barrels  were  found  to 
bave  become  unserviceable,  or  say  63  per  centum. 

It  is  a  fair  conclusion  to  draw  that  the  entire  quantity,  other  than 
that  reported  on  statement  No.  1,  stored  on  the  sea-coast,  subject  to  the 
same  deteriorating  influences  of  the  damp  sea-air,  has  deteriorated  in 
the  same  ratio  as  has  been  found  by  our  experience  at  this  point. 

At  present  30,000  barrels  of  powder  (see  statement  No.  2)  are  stored, 
from  sheer  necessity,  in  the  forts  of  our  different  harbors;  and  judging 
from  the  results  of  oar  discoveries  here  it  is  thought  that  the  equivalent 
of,  say,  19,000  barrels,  has  probably  fallen  below  the  standard  of  serv- 
iceability for  the  want  of  a  suitable  powder-depot  for  storage  and  proper 
care  and  preservation. 

As  a  supply  of  60,000  barrels  of  powder  is  a  moderate  one  to  be  kept 
on  hand  to  meet  the  sudden  emergencies  always  incident  to  the  opening 
of  a  war,  the  special  and  peculiar  powders  necessary  for  sea-coast  arm- 
aments especially  requiring  time  to  manufacture,  an  estimate  of  the 
extent  of  the  damage  which  would  result  from  the  common  use  of  our 
sea-coast  magazines  should  be  considered  on  the  basis  of  the  above- 
mentioned  amount. 

This  amount  would  cost  the  United  States  at  present  prices  (averaged) 
say  $1,500,000. 

After  live  years'  subjection  to  the  deteriorating  influences  of  sea-coast 
storage,  it  is  fair  to  estimate  (from  our  experience  quoted  above)  that 
say  50  per  centum  would  fall  below  the  required  standard  of  servicea- 
bility and  would  probably  be  eventually  disposed  of  either  as  unserv- 
iceable or  damaged  powder;  besides,  the  powders  classified  as  service- 
able would  be  probably  impaired  to  a  serious  extent. 

The  loss  on  this  basis  it  is  therefore  estimated  would  be,  say,  $540,000, 
allowing  a  price  of  seven  cents  per  pound  as  the  market-value  of  un- 
serviceable and  damaged  powders. 

The  inclosed  estimate  (marked  No.  3)  based  upon  the  results  of  tbe 
inquiries  of  the  board  on  arsenals,  reference  to  which  in  this  connection 
is  respectfully  invited,  and  the  cost  of  suitable  magazines  as  erected  at 
S'dint  Louis  arsenal,  gives  an  aggregate  of  $600,000  as  the  cost  of  a 
suitable  reservation  for  a  powder-depot  and  all  the  necessary  appoint- 
ments for  an  establishment  commetisurate  with  our  present  and  pros- 
pective wants,  and  is  so  located  (see  report)  as  to  enable  us  in  the  event 
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of  a  war  to  promptly  sapply  all  our  forts  with  their  complements  of 
sound  and  suitable  powders. 

I  may  mention  in  this  connection  that  powders  kept  in  our  arsenal 
magazines  do  not,  from  oub  experience,  suffer  any  deterioration,  as  a 
rule,  otber  than  that  incident  to  years  of  storage. 

In  conclusion,  I  would  respectfully  invite  attention  to  the  following 
extract  from  the  report  of  the  board  on  arsenals  of  1874 : 

"  In  concluding  this  part  of  the  report,  it  is  deemed  well  to  allude  to 
the  immediate  necessities  of  a  suitable  powder-depot  for  the  Atlantic 
coast. 

^^  In  the  establishment  of  our  present  arsenals,  as  their  locations  at 
the  time  of  their  construction  were  but  sparsely  settled,  the  erection  of 
powder-magazines  on  tbese  Government  reservations  provided  for  our 
wants  in  this  respect. 

"The  rapid  increase  of  population  in  the  adjacent  towns  and  cities 
has,  however,  in  the  majoritiy  of  cases,  rendered  these  magazines  dan- 
gerous to  the  communities  in  which  they  are  located,  and  hence  the 
Government  either  has  abandoned,  or  eventually  will  have  to  abandon, 
the  storage  of  powder  at  all  of  our  arsenals. 

"  The  damp  sea-air  renders  our  fortifications  unfitted  for  this  purpose, 
and  the  Government  has  now  large  quantities  of  powder  rapidly  dete- 
riorating at  these  places  for  want  of  proi)er  storage  facilities.  About 
2,500  tons  of  powder  and  3,000  tons  of  niter  are  now  on  hand. 

"  The  necessity  of  immediate  action  is  hence  deemed,  it  is  believed, 
apparent,  and  it  is  earnestly  recommended  that  Congress  be  asked  at 
its  next  session  to  appropriate  a  sum  adequate  to  purchase  a  site  and 
commence  the  provision  of  buildings  suitable  not  only  for  the  storage 
of  powder,  but  also  for  our  niter  supplies,  and  the  accommodation  of 
suitable  machinery  and  appliances  for  the  manufacture  of  experimental 
powders.'^ 

Very  respectfully,  your  ob'edient  servant, 

S.  CRISPIN, 
BvL  Col,  JJ.  8.  A.f  Lieut  Col.  of  Ordnance^  Commanding. 

The  Chief  of  Ordnance,  U.  S.  A., 

Washington,  D.  C. 


Statement  No.  1. 


Memorandum  showing  the  condition  of  powders  stored  in  undermentioned  sca-coasf  fortn. 
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Total  numWr  of  barreAa  overhauled,  7,100;  of  which  2.601  barrels  wore  serviceable  and  4,505  barrel* 
da  n aged,  or  63  pet  ccul. 
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Statement  No.  2. 

Statement  of  the  qxcantities  of  powder  on  handy  stored  at  the  arsenals  and 
at  the  sea  coast  forts^  during  tlie  years  1871  and  1875. 

Barrels. 

Arsenals,  1871 40, 560 

Forts,  1871 31,000 

Total 7 1 ,  560 

Arsenal,  1875 ♦17, 585 

Forts,  1875 30,  OOa 

Total 47,585 

Statement  No.  3. 

Estimated  cost  for  the  purchase  of  a  site  for  a  poicder  depot,  the  erection  of 
magazines  and  other  buildings j  improvement  of  grounds^  and  the  construc- 
tion of  rail  communications  between  the  depot  and  the  Erie  Railroad, 

Five  magazines,  to  be  constructed  of  brick,  each  200  feet  by 
50  feet,  and  12  feet  clear  between  floors  and  ceilings,  to 

accommodate  60,000  barrels  of  powder $400, 000  00 

Quarters,  stables,  and  other  necessary  buildings 75, 000  00 

For  purchase  of  site  of,  say,  1,000  acres,  at  $40  per  acre. .      40, 000  00 
Constructing  wagon-roads,  bridges,  drains,  inclosing  fences, 

and  other  improvements  to  ground 60, 000  00 

Constructing  railroad  to  establish  connection  between  Erie 
Eailroad  and  the  depot,  a  distance  of  2  j  miles,  at  $10,000 
per  mile 25, 000  00 

Total 600,000  00 

"14, 480  barrels  are  at  Saint  LouiS;  Mo.,  arseDal. 
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APPENDIX  O. 

Trial  of  the  Hotchkiss  revolving  cannon,  caliber  one  and  one-half  inches. 

Office  of  the  Ordnance  Board,  XT.  S.  A., 

New  York  City,  June  18, 1877. 
Sir  :  I  liave  tlie  honor  to  transmit  herewith  the  report  of  "  The  Ord- 
nance Board"  of  the  trial  of  the  Hotchkiss  revolving-cannon,  caliber 
one  and  one-half  inches,  made  at  Sandy  Hook,  New  York  Harbor,  from 
September  11, 1876,  to  February  15,  1877,  under  your  instructions. 
Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Bvt  Col.  U.  S.  A.^  TA.  Col.  of  Ord.,  President  of  the  Board. 

The  Chief  of  Ordnance,  U.  S.  A:, 

Washington,  D.  C. 

A  description  of  the  Hotchkiss  revolving  cannon. 

the  general  system. 

The  Hotchkiss  revolving  cannon  cannot  be  classed  with  mitrailleuses 
in  the  ordinary  sense  of  the  latter  term,  as  explosive  shells  are  fired  with 
the  former,  and  it  has  a  range  equal  to  that  of  field-artillery. 

The  system  of  this  gun  may  be  explained  a«  follows: 

Five  barrels,  grouped  around  a  common  axis,  are  revolved  in  front  of 
a  solid  breech-block,  which  has  in  one  part  an  opening  to  introduce  the 
cartridges,  and  another  opening  through  which  to  extract  the  empty 
shells,  while  the  cartridges  are  fired  after  being  revolved  and  while 
motionless  in  front  of  the  solid  portion  of  the  breech. 

The  exterior  aspect  of  this  revolving  cannon  resembles  the  Gatling 
mitrailleuse,  it  being,  on  the  other  hand,  entirely  different  in  its  interior 
mechanism. 

The  system  is  composed  of  two  distinct  parts,  viz,  the  barrels  with 
their  disks  and  shaft,  and  the  frame  and  breech  containing  the  mechan- 
ism. 

The  ^ve  barrels,  made  of  the  finest  oil-tempered  cast  steel,  are  mounted 
around  a  common  axis,  between  two  disks,  on  a  central  shaft.  The  series 
of  barrels  are  in  this  way  placed  in  a  rectangular  frame,  which  is  attached 
to  the  breech,  the  near  end  of  the  shaft  penetrating  the  same  to  receive* 
the  rotary  motion  from  the  driving-gear. 

The  breech  itself  is  composed  of  a  solid  cast-iron  breech-block,  weigh- 
ing about  386  pounds.  This  absorbs  the  greater  part  of  the  recoil.  It 
has  a  door  at  the  rear  end,  which  can  be  easily  opened,  so  that  the 
mechanism  is  freely  accessible,  and  can,  if  necessary,  be  dismounted 
and  put  back  into  its  place  in  a  few  minutes,  without  the  aid  of  any 
special  tools. 

A  peculiar  feature  of  this  gun  consists  in  the  barrels  remaining  still 
during  the  discharge,  so  that  there  is  no  movement  of  any  kind  to  im- 
pede the  accuracy  of  the  fire.  This  stop  or  lost  motion  is  obtained  by 
the  shape  of  the  driving-worm,  which  is  so  constructed  that  the  inclined 
drivingthread  only  covers  half  its  circumference,  the  other  half  of  the 
.thread  being  straight.    The  effect  of  this  is  that  the  barrels  only  re- 
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volve  during  half  a  revolution  of  tbe  worm,  and  stand  still  during  the 
other  half  revolution.  Tbe  combination  of  the  mechanism  is  so  arranged 
that  tbe  loading,  tiring,  and  extracting  takes  place  during  this  pause. 
This  feature  is  of  great  importance  for  tbe  accuracy  of  fire  and  the 
durability  of  the  system. 

The  worm-shaft  projects  through  tbe  breech  on  the  right  side,  and  has 
a  crank  with  which  the  whole  system  is  moved;  on  tbe  left  side  of  the 
worm-shaft  a  small  crank  is  attached,  by  which  the  loading  and  extrac- 
tion of  the  cartridge-shells  is  effected  in  the  following  manner: 

On  the  interior  face  of  tbe  left  side  of  the  breech  a  cog-wheel  is 
mounted,  with  two  horizontal  racks,  tbe  one  being  placed  above  the 
other  under  this  cog-wheel,  and  parallel  to  the  axis  of  the  barrels,  so 
that  in  moving  one  of  these  racks  the  other  is  moved  by  the  cog-wheel 
in  the  opposite  direction.  Part  of  tbe  lower  rack  forms  a  vertical  slot^ 
in  which  the  small  crank  on  tbe  left  side  of  tbe  worm-shaft  works. 
The  rotation  of  tbe  latter  consequently  gives  an  alternating  and  opposite 
movement  to  tbe  two  racks,  so  that  while  tbe  one  is  going  forward  the 
other  moves  back,  and  reciprocally. 

The  under  rack  lorms  tbe  extractor ;  the  upper  one  moves  a  piston 
which  drives  the  cartridge  into  the  barrels,  the  cartridge  being  placed 
before  tbe  piston,  in  tbe  trough  in  which  it  moves ;  and  during  tbe  time 
the  barrels  are  motionless  it  is  introduced  into  tbe  one  standing  before 
tbe  trough.  Tbe  cartridge  is  not  "driven  home"  entirely,  but  its  head 
is  in  view  of  an  inclined  plane,  cut  into  tbe  metal  of  the  breech,  on 
which  it  slides  when  it  is  moved  by  the  rotation  of  tbe  barrels.  This 
completes  the  introduction  of  the  cartridge  into  its  chamber.  Tbe  piston 
itself  is  a  simple  cylinder  connected  with  the  rack,  and  running  in  a 
slot  in  tbe  'conducting-trough. 

When  the  racks  are  in  their  extreme  positions  they  remain  still  a 
moment.  This  stop  is  obtained  by  giving  the  slot  in  its  center  part  a 
circular  shape  concentrically  to  the  shaft  of  the  crank.  This  is  neces- 
sary, because  at  the  moment  of  the  barrels  arriving  at  the  end  of  their 
course  the  head  of  the  cartridge-case  becomes  engaged  in  the  hooks  of 
the  extractoi,  which  would  not  be  possible  if  it  were  in  motion  at  the 
time. 

The  extractor  is  a  large  double  hook  at  the  end  of  the  bottom  rack ;  it 
is  very  solid,  and  its  proper  working  is  certain  under  all  circumstances. 

After  tbe  cartridge  is  extracted  from  tbe  barrel  it  strikes  against  au 
ejector,  which  pushes  it  out  of  tbe  extractor,  and  it  falls  tp  the  ground 
through  an  opening  in  the  under  part  of  the  breech.  Tbe  firing-pin  has 
an  elongation,. pointing  downward,  which,  by  the  operation  of  a  spring, 
is  pressed  against  a  cam  on  the  worm,  and  as  tbe  worm  rotates,  the  cam 
drives  the  firing-pin  back  and  compresses  tbe  spring.  Tbe  moment  the 
firing-pin  becomes  liberated,  it  strikes  the  primer  of  the  cartridge  and 
tbe  discharge  takes  place. 

To  obviate  the  difliculties  which  exist  in  other  systems,  when  the 
cartridges  are  piled  one  upon  tbe  other,  tbe  opening  of  the  introduction- 
trough  is  closed  by  a  little  door,  which  goes  down  by  the  weight  of  the 
cartridges,  tbe  first  of  which  drops  into  the  trough,  and  then  tbe  piston, 
in  moving  forward,  raises  the  door  and  allows  no  more  cartridges  to 
enter  until  the  proper  time. 

All  parts  of  the  mechanism  are  very  strong  and  durable,  and  hardlj 
exceed  in  number  those  of  an  ordinary  small-arm,  there  being,  besides 
the  group  of  barrels,  thirteen  parts,  viz  : 

1,  2.  The  breech-block,  with  its  door  for  closing  the  rear  end. 
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^,  4,  5.  The  crank-shaft,  with  its  worm  for  moving  the  barrels,  and 
small  crank  for  working  the  loader  and  extractor. 

6.  The  crank. 

7,  8.  The  firing-pin  and  spiral  spring. 
9.  The  extractor. 

10, 11.  The  loading-piston  and  rack  for  moving  it. 

12.  The  cog-wheel  for  transmitting  the  movement  of  the  extractor  to 
the  loading-piston. 

13.  The  door  for  regulating  the  feed  of  cartridges. 

The  operation  of  the  mechanism,  the  rapidity  of  fire,  and  the  number  of  men 

to  work  the  gun. 

The  operation  of  the  mechanism  may  be  described  as  follows,  suppos- 
ing the  crank  to  be  in  continual  motion  : 

A  cartridge  is  placed  in  the  introduction-trough,  the  piston  pushes  it 
into  the  barrel,  then  the  barrels  begin  to  revolve,  and  the  cartridge  is 
carried  on  till  it  arrives  before  the  firing-pin,  which  penetrates  the  solid 
part  of  the  breech,  and  which  has  in  the  mean  time  been  retracted  by 
the  action  of  the  cam.  Then,  as  soon  as  the  cartridge  has  arrived  into 
this  position,  the  barrels  cease  to  revolve,  and  the  primer  of  the  cart- 
ridge is  struck  by  the  firing-pin  and  discharged ;  then  the  revolution  of 
the  barrels  begins  again,  and  the  fired  cartridge-shell  is  carried  on  until 
it  comes  to  the  extractor;  this,  in  the  mean  time,  has  arrived  up  to  the 
barrels  and  the  cartridge-head  rolls  into  it.  As  soon  as  the  head  is  laid 
hold  of  by  the  extractor,  the  barrels  again  cease  to  revolve,  and  during 
this  period  the  cartridge-shell  is  withdrawn  and  dropped  to  the  ground. 
As  during  every  stoppage  of  the  barrels  the  gun  is  supplied  with  a  new 
cartridge,  and  the  firing  and  extraction  is  also  performed,  during  this 
time  a  continuous  but  slow  fire  is  kept  up.  By  supplying  the  gun  in 
this  manner  with  single  cartridges,  about  thirty  rounds  per  minute  may 
be  fired. 

Should  rapid  firisg  be  required,  the  gun  is  then  supplied,  not  with 
single  cartridges,  but  with  *•  feed-cases,"  containing  groups  of  ten  car- 
tridges each,  and  in  this  manner  from  sixty  to  eighty  rounds  per  minute 
can  be  fired,  with  only  three  men  to  work  the  gun ;  viz,  one  man  to  train 
the  gun  and  revolve  the  crank;  one  man  to  place  the  ^'  feed-cases''  con- 
taining the  cartridges  into  the  ^^  feed-trough  f  and  a  third  man  at  the 
ammunition-chest  to  charge  the  ^'  feed-cases  "  and  to  baud  them  to  the 
charger. 

Attached  to  the  frame  is  a  turn-table  which  connects  the  cannon  to 
the  ^^  trunnion-saddle,"  arranged  in  such  manner  that  without  displacing 
the  carriage  a  certain  amount  of  lateral  motion  as  well  as  of  elevation 
may  be  given  to  the  gun.  Thus  the  gun  is  made  to  sweep  horizontally 
along  a  line,  by  adjustment,  between  each  single  shot,  or  during  rapid 
discharge. 

THE  AMMUNITION. 

The  ammunition  for  the  revolving  cannon  consists  of  a  center-fire 
metallic  cartridge  of  special  construction,  holding  in  each  one  the  pow- 
der, the  projectile,  and  the  lubricating-wad,  arranged  like  the  similar 
ammunition  generally  used  for  small-arms. 

\  Two  different  kinds  of  projectiles  are  used,  the  one  an  explosive  shell 
and  the  other  a  case-shot.  Nothing  need  be  said  ot  the  latter,  as  it 
does  not  differ  from  the  common  case  or  canister  shot  used  in  ordinary 
cannon. 
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THE  SHELL. 

The  shell  is  of  a  novel  construction ;  it  is  of  cast-iron,  of  a  cjlindro- 
ogival  shape,  slightly  rounded  at  the  rear  end.  The  packing  consists 
of  a  brass  coat  of  about  one  caliber  in  length,  and  placed  eqaidistantly 
from  the  center  of  gravity.  This  coat  is  of  soft  brass  tubing,  con- 
tracted with  great  pressure  over  the  body  of  the  projectile,  it  being  pro- 
vided with  longitudinal  grooves,  and  two  grooves  encircling  it  at  the 
top  and  bottom  ends  of  the  packing.  The  coating  is  forced  into  these 
grooves,  and  any  disturbance  of  it  on  the  body  at  starting  is  thus  ob- 
viated. These  grooves  serve  at  the  same  time  as  breaking-lines  of  the 
shell. 

After  the  coating  is  attached  to  the  projectile,  some  small  saw-tooth- 
like grooves  are  cut  into  it,  to  reduce  the  strain  while  being  forced 
through  the  rifling  of  the  barrel.  These  grooves  can  be  filled  with  a 
lubricating  substance,  and  this  is  then  carried  perfectly  between  the 
projectile  and  the  bore  of  the  barrel. 

The  coating  of  the  projectile  is  conical  at  its  front  part,  corresponding 
with  the  cone  in  t|ie  projectile-chamber,  so  that  it  is  exactly  centered  in 
the  bore  as  soon  as  the  forward  movement  commences.  Its  rear  end  i^ 
cylindrical  to  within  about  one-third  of  its  length. 

The  shell  is  turned  smooth  all  over,  and  is  nearly  (K^  016  in  diameter 
less  than  the  bore  of  the  barrel.  This  projectile  is  made  with  great 
care  and  exactness,  with  only  a  very  small  deviation  in  dimension. 

THE  FUSE4 

The  fuse  cmjiloyed  is  that  known  as  the  Hotchkiss  percussion  -  fuse, 
used  in  large  quantities  during  the  last  war  in  America. 

It  consists  of  a  gun-metal  body  closed  at  the  front  end  with  a  nose- 
screw,  forming  the  ogival  point  of  the  projectile ;  it  has  a  conical  hole 
at  the  rear,  which  is  closed  with  a  lead  plug,  (the  safety-plug,)  pressed 
in  very  tightly,  so  that  the  plug  projects  a  little  through  the  base  of  the 
body-case  toward  the  inside. 

The  plunger  is  composed  of  lead  cast  into  a  brass  casing  to  strengthen 
it,  and  to  prevent  the  lead  from  being  upset  by  the  shock  of  discharge. 
A  brass  wire  is  cast  into  the  lead  of  the  plunger,  and  holds  it  suspended 
in  the  case,  the  wire  going  through  the  hole  in  the  bottom  of  the  case, 
and  being  held  securely  in  position  by  the  safety-plug.  The*  plunger 
has  a  n)])ple  cast  into  the  lead,  and  is  formed  with  an  ordinary  gun-cap; 
in  its  axis  it  has  a  powder-chamber  containing  the  igniting-char/are. 

The  operation  of  the  fuse  is  thus :  The  safety-plug  is  dislodged  back- 
ward into  the  interior  of  the  projectile  by  the  shock  of  discbarge;  the 
wire  then  being  not  held  tight  in  the  hole,  the  plunger  is  disengaged  and 
rests  on  the  bottom  of  the  fuse-case,  and  is  free  to  move  in  the  line  of 
axis.  When  the  flight  of  the  projectile  is  suddenly  retarded  by  its  strik- 
ing any  object,  the  plunger,  in  consequence  of  its  inertia,  is  driven  for- 
ward, and  the  primer  strikes  against  the  nose-screw,  thus  igniting  the 
powder  in  the  channel,  and  so  firing  the  bursting-charge  of  the  projec- 
tile. 

The  Hotchkiss  percussion-fuse  is  extremely  simple  in  its  construction, 
and  requires  no  adjustment  before  use.  It  is  perfectly  safe  in  transport, 
and  during  all  manipulations  with  the  projectile,  as  the  plunger  is  held 
securely  by  the  safety-plug,  which  must  receive  the  great  shock  of  the 
discbarge  to  discharge  it  from  its  hole,  and  thus  liberate  the  plunger. 
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THE  CAltTRIDGE-CASE. 

The  cartridge-case  consists  of  a  spirally  rolled  tube  of  sbeet-brasa, 
streDgtbened  at  tbe  head  with  an  inside  and  an  outside  cap.  The  head 
is  punched  out  of  sheet-iron,  and  is  fastened  to  the  cups  with  three 
rivets. 

The  primer  consists  of  a  case  holding  the  anvil,  and  is  closed  at  the 
bottom  end  by  the  cap  containing  fuhninat^ ;  it  is  fitted  into  a  hole 
which  penetrates  the  head  and  both  cups,  and  it  projects  through  int3 
the  inside  of  the  cartridge-case. 

This  cartridge,  which  can  be  manufactured  with  great  facility  on  ac- 
count of  its  simplicity,  has  proved  itself  to  be  of  a  very  durable  quality, 
and  it  can  be  used  repeatedly. 

The  construction  of  the  body  of  the  cartridge  allows  it  to  expand 
to  the  chamber  of  the  gun  without  the  metal  being  stretched,  so  that 
after  the  discharge  it  contracts  itself  again  to  its  previous  diameter,  thus 
leaving  the  fired  case  perfectly  loose  in  the  chamber  for  extraction. 

THE  LUBRICATOR. 

The  lubricator  consists  of  a  wad  of  felt  about  0".236  thick,  dipped  in 
a  solution  of  mixed  tallow  and  beeswax.  A  paper  disk  is  placed  between 
tbe  lubricating- wad  and  the  charge  to  prevent  the  powder  getting  dam- 
aged by  the  greasy  surface  of  the  lubricator. 

The  nrojectile  is  merely  pressed  into  the  neck  of  the  cartridge  and  is 
not  clenched,  as  there  is  euongh  friction  to  hold  it  absolutely  secure. 

Of  course  the  ammunition  is,  as  in  the  case  of  all  modern  small-arm 
ammunition,  which  it  resembles,  rendered  safe  against  infiuences  of 
weather  and  danger  of  explosion.  . 

Principal  dimensions  and  weights,  cfcc,  of  tlie  gun. 

Caliber 1.457  inches. 

Total  length  of  bore 4  feet  2.230  inches. 

Length  of  rifling , 3  feet  8.882  inches. 

Rifling,  one  turn  in 4  feet  1.212  inches. 

(Twist  and  depth  of  grooves  uniform.) 

Number  of  grooves 12 

Width  of  lands 0.098  inches. 

Depth  of  grooves 0.019  inches. 

Number  of  biirrels 5 

Diameter  of  barrel  over  powder-chamber 3.464  inches. 

Diameter  of  barrel  at  the  muzzle 2.440  inches. 

Weight  of  each  barrel • . .  77.166  pounds. 

Radius  of  sights 2'  3".047 

Vertical  distance  of  the  line  of  sight  from  the 

common  axis  of  the  barrels 2.0866  inches. 

Horizontal  distance  of  the  line  of  sight  from  the 

common  axis  of  the  barrels 6.496  inches. 

Weight  of  gun 1,017.25    pounds. 

Total  weight  of  gun  with  traversing  apparatus ....  1, 157.48    pounds. 

Principal  dimensions  and  weights  of  the  ammunition. 

EXPLOSIVE   SHELL. 

Length  of  body 4.10  inches. 

Entire  length  with  fuse 4J V  \vw\sfe^* 
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Length  of  brass  coating,  equidistant  from  center 

of  gravity 1.5    inclies. 

Diameter  of  body 1.44  inches. 

Diameter  of  brass  coating 1.49  inches. 

Weight  of  body  of  the  projectile 1  pound  1.4  ounces. 

Weight  of  fuse 3.3   ounces. 

Weight  of  bursting-charge  • 0.74  ounce. 

Total  weight  of  projectile  complete  for  firing 1  pound  5.58  ounces. 

Weights  and  dimensions  taken  from  shell  fired  by  the  board, 

CASE  SHOT. 

Length  of  case 4.565  inches. 

Exterior  diameter  of  case 1.440  inches. 

Number  of  balls 18 

Diameter  of  each  ball 0.62    inches. 

Average  weight  of  each  ball 1.03  ounces. 

Total  weight  of  shot 1  pound  9.4     oun^ 

CARTRIDGE-CASE. 

Length  of  cartridge-case 4.724  inches. 

Diameter  of  head 1.791  inches. 

Diameter  of  the  body  near  the  head 1.641  inches. 

Diameter  of  body  in  front 1.476  inches. 

Weight  of  cartridge-case 3.88^  ounces. 

CHARGE  OF  POWDER. 

Charge 4.23  ounces. 

Proportion  of  charge  to  weight  of  projectile 4.33 

Weight  of  complete  cartridge 1  pound  10.46  ounces. 

Length  of  complete  cartridge 8.149  inches 

THE  CARRIAGE. 

For  the  revolving  cannon  a  special  carriage  has  been  constructed 
This  was  found  necessary,  as  the  ordinary  field-gun  carriage  is  not  pro- 
vided with  the  means  for  procuring  an  excellent  and  immovable  rest 
for  this  gun. 

The  trail  of  the  carriage  consists  of  two  brackets  of  steel  plate^  con- 
nected by  three  transoms  and  bolts,  the  rear  end  being  connected  by  the 
trail  eyepiece.    The  brackets  diverge  against  the  trunnions. 

The  trunnion-bearings,  and  the  bearings  for  the  axle-tree,  are  rivetal 
to  the  outside  of  the  brackets  and  are  fitt)Bd  in  the  ordinary  manner. 

The  axle-tree  is  of  steel,  the  arms  being  slightly  conical.  The  wheels 
have  metallic  naves  and  ring-tires.  The  nave  consists  of  two  parts,  the 
inside  flange,  with  the  pipe-box,  and  the  outside  flange.  The  spokes  are 
cut  in  a  conical  form  at  their  "  hub"  ends,  so  that  they  till  the  nave- 
flanges,  and  the  two  parts  of  the  nave  are  bolted  together  with  the . 
spokes  with  six  screws. 

These  w^heels  are  very  strong,  and  have  been  found  practical  and  eco- 
nomical in  service,  and  they  allow  spokes  to  be  easily  substituted  for 
others  when  broken. 


*  It  would  be  advisable  to  use  either  gun-cotton  or  picrate-powder  for  the  bunting- 
charge,  aa  Ihesft  would  throw  the  fragniento  forward  with  more  force  than  ordinaiy 
gunpowder,  and  WiWft  \\Tod\iwi  «*  \gt^ax«t  ^^sAxvxctlve  effect. 
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The  elevating  arrangemeDt  coDsists  of  a  screw  working  in  a  gun- 
metal  nut,  resting  in  the  oscillating  bearing.  This  nut  is  revolved  by 
conical  gear* wheels  from  the  left  side  of  the  trail,  the  top-end  of  the 
screw  being  attached  to  the  trunnion  saddle-plate. 

The  handspike  is  hinged  to  the  trail  so  as  to  fold  back  in  traveling. 
A  tool-box  is  placed  between  the  trail ;  this  at  the  same  time  makes  a 
solid  connection  of  the  trail-brackets. 

The  carriage  of  the  revolving  cannon  is  usually  provided  with  a  light 
steel  shield  for  the  protection  of  the  gunners  from  small-arms  fire. 

This  shield  is  of  three  parts,  made  to  fold  together,  thus  forming  seats 
for  two  men.  It  can  immediately,  when  coming  into  action,  be  unfolded 
and  only  the  muzzles  of  the  barrels  and  the  wheels  of  the  carriage  are 
exposed  to  the  enemy.  The  steel  plates  are  about  0.236  inch  in  thick- 
ness. 

Two  boxes  are  attached  to  the  axle-tree,  each  to  carry  three  feed-cases 
loaded  with  ten  rounds  of  ammunition. 

On  the  carriages  not  provided  with  a  shield  these  ammunition-boxes 
are  protected  by  light  steel  plates  in  front,  and  have  a  lid  of  steel,  which, 
when  raised,  forms  a  small  protecting-shield,  and  when  closed  they  form 
seats  for  two  gunners,  sq  that  with  two  or  three  gunners  on  the  limber 
a  sufficient  number  of  men  to  serve  the  piece  would  be  taken  into  action 
with  the  gun  itself. 

To  check  the  recoil  of  the  gun,  a  brake  of  the  following  construction 
is  used : 

Each  axle-arm  has  a  screw  cut  on  its  extremity;  this  carries  a  nut 
forming  a  conical  cap,  partly  enveloping  the  front  side  of  the  wheel-nave, 
which  is  likewise  conical,  to  fit  the  inside  of  the  cap ;  this  has  a  short 
crank,  by  which  it  can  be  revolved  on  the  axle.  When  screwed  up  this 
cap  grips  the  cone  of  the  nave  of  the  wheel,  and  the  tighter  the  cap  is 
screwed  up,  so  the  wheel  turns  with  the  more  difficulty  on  its  axis,  until 
it  gets  immovably  locked  on  the  axle  by  the  friction  of  the  cones.  When 
the  cap  is  unscrewed,  it  is  disengaged  from  the  wheel,  which  can  then 
turn  freely  on  the  axle.  The  screws  on  the  ends  of  the  axle-arms  have 
right  and  left  handed  threads,  so  that  the  caps  become  tightened  by  the 
effect  of  the  recoil. 

This  brake  is  used  at  the  same  time  as  an  ordinary  traveling-brake, 
and  it  can  be  applied  without  the  carriage  being  stopped,  as  is  necessary 
with  the  shoe-brake  commonl^^  used  on  gun-carriages. 

Principal  dimensions  and  tcdghts  of  the  carriage. 

Weight  of  carriage,  with  wheels,  ammunition-boxes,  and 
accessories,  complete 1, 169  pounds. 

Weight  of  steel  shield 331  pounds. 

AVeight  of  wheels,  each 187  pounds. 

Diameter  of  wheels 55  inches. 

Weight  of  trail  on  the  ground 99  pounds. 

Weight  of  trail  when  hooked  on  limber-hook 44  pounds. 

Track  of  wheels 59  inches. 

Angle  of  trail  with  the  ground 17°  30' 

Height  of  trunnions  above  the  ground 42  inches. 

Extreme  angles  of  elevation  and  depression -S^-f  25^ 

Greatest  angle   of  dispersion  with    horizontal  training 

apparatus 3^ 


61B 


REPORT   OF   THE   CHIEF   OF    ORDNANCE. 


f  I 


„  1 


I 


'l! 


3    • 


i 


■  I     » 


THE  LIMBER  AND  THE  AMMUNITION- CHEST. 

The  limber  resembles,  in  general  constraction,  the  French  government 
service-limber ;  it  consists  of  a  frame- work  of  wood,  placed  upon  wheels 
of  equal  size  and  construction  as  those  of  the  gun-carriage. 

The  axle-tree  is  of  steel ;  it  has  no  axle-tree  lied,  but  is  attached  di- 
rectly to  the  '^futchells.^' 

The  trail  of  the  gun-carriage  hooks  up  to  a  hook-pintail  attached  to 
the  axle-tree.  The  limber  has  a  swing  splinter-bar  to  which  the  traees 
of  the  horses  are  attached,  and  the  slifttt  is  arranged  for  double-draught. 

The  limber  carries  an  ammunition-chest  ma<le  of  wood,  conveying  four 
hundred  rounds  of  ammunition,  and  it  is  fitted  with  four  boxes,  each 
containing  one  hundred  rounds.  The  cartridges  are  held  immovably  in 
the  boxes  when  the  lids  are  closed  to  prevent  their  being  injured  iu 
traveling  over  rough  roads.  The  ammunition-chest  is  covered  with 
painted  sailcloth,  and  is  rendered  water-tight;  the  corners  are  protected 
by  angle-irons,  and  it  is  attached  to  the  limber  by  two  hooks  and  screws. 

The  weight  of  the  limber,  with  ammunition-chest  complete,  is  661 
pounds. 

Summary  of  principal  tcelghU. 

Poaodf. 

Gun,  with  lateral-training  apparatus 1, 213 

Carriage,  with  all  accessories 926 

Limber,  with  ammunition-chest 661 

Four  hundred  and  sixty  rounds  of  ammunition 761 

Four  gunners • 529 

Total 4,090 

This  weight  distributed  over  six  horses  gives  680  pounds  per  horse. 
a  very  low  rate,  the  usual  weight  for  the  draught  of  a  horse  in  light- 
artillery  being  about  771  pounds,  so  that  this  gun  possesses  that  wbieh 
in  modern  warfare  is  so  necessary — the  quality  of  easy  transportability 
to  a  satisfactory  extent.* 

Since  the  publication  of  the  above,  Mr.  Hotchkiss  has  ma<le  a  slight 
improvement  iu  his  shell,  which  has  been  satisfactorily  tried  by  the 
board. 

The  improved  Hotchkiss  shell  is  with  its  fuse  a  little  less  than  three 
calibers  in  length,  or  about  seven-sixteenths  inch  shorter  than  the  one 
just  described,  from  which  it  dift'ers,  with  the  above  exception,  in  the 
following  particulars  only :  The  new  shell  has  four  circumferential 
grooves  separated  by  ribs  about  one-twentieth  inch  wide,  and  longitud- 
inal cuts  between  ribs.  The  tubing,  about  one  caliber  in  length  and 
one-sixteenth  of  an  inch  thick,  instead  of  being  corrugated  on  the  ex- 
terior, as  in  the  old  shell,  is  perfectly  smooth,  and  is  contracted  into  place 
by  a  slight  pressure  only.  The  gas  from  the  discharge  presses  the  pack- 
ing so  firmly  into  the  grooves  and  cuts  that  it  cannot  rotate  independ- 
ently of  the  projectile,  and  the  rifling  is  impressed  on  the  ribs  only  cov- 
ered by  the  tubing. 

Its  dimensions  and  weights  are  as  follows : 

Length  of  body 3.6G  inches. 

Entire  length  with  fuse 4.27  inches. 

Length  of  brass  coating 1.5    inches. 

*  The  foregoing  description  of  guu,  Bhelln,  ^LC.y  was  taken  from  the  phamphlet  of  Mr. , 
Alfred  Koener,  published  in  Paris,  1874.  Tlie  French  measures  have  beeu  transferred  * 
into  our  own  for  convenience  of  reference. 
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Diameter  of  body 1.44  inches. 

Diameter  of  brass  coating 1.49  inches. 

Weight  of  body  of  the  projectile 1  pound  1.4  ounces. 

Weight  of  fuse 3.3    ounces. 

Weight  of  bursting-charge 0.88  ounce. 

Total  weight  of  projectile  complete  for  firing  . .        1  pound  5.58  ounces. 

RESULTS  OF  FIRING  AT  SANDY  HOOK,  NEW   YORK  HARBOR. 

On  the  11th  of  September,  187#,  the  preliminary  trial  of  the  gun  took 
place,  Mr.  Hotchkiss  being  present. 

Forty  rounds  were  fired  with  new  mortar-powder,  testing  the  working 
of  the  gun.  On  the  12th  and  22d,  same  month,  the  gun  was  fired  for 
initial  velocities^  the  average  of  three  rounds  new  mortar-.powder  giving 
1,294  feet ;  of  12  rounds,  musket,  1,572  feet,  and  of  18  rounds,  old  mor- 
tar, 1,458  feet.  September  21  and  22,  72  rounds  were  fired  at  a  target 
1,000  yards  distant,  and  51  rounds  at  a  2,000-yard  target,  not  including 
sighting-shots.  (See  targets  marked  A  and  B,  plates  5  and  6,  appended.) 
September  22,  4  rounds  of  shell  and  20  of  canister  were  fired  at  a  200- 
yard  target.  The  working  of  the  canister  not  being  very  effective,  no 
further  trials  were  made  with  it  at  even  these  short  ranges,  the  shell, 
everything  considered,  being  deemed  more  satisfactory  than  canister. 
On  the  3d  of  October  the  gun  was  again  fired  72  rounds,  testing  its^* 
workings,    yp  to  this  time  309  rounds  in  all  had  been  fired. 

A  supply  of  3,000  rounds  of  ammunition  having  been  procured,  the 
board  resumed  its  experiments  November  23,  1870,  and  concluded  them 
February  15,  1877. 

November  23, 1876, 115  rounds  were  fired  at  target  2,000  yards  dis- 
tant, and  the  time  taken  of  firing  20  and  51  shots ;  and  on  the  24th  ot 
November,  15  rounds  were  fired  at  targets  2,640  yards  distant,  but  ow- 
ing to  high  winds  the  firing  was  suspended  and  targets  not  tabulated. 

On  the  2d  of  December  143  rounds  were  fired  at  1,000  yard  targets, 
not  including  7  sighting-shots.  (See  targets  marked  G,  plate  7,  appended.) 
One  hundred  and  seventy  rounds  were  fired  at  2,000-yard  targets,  not 
including  4  sighting-shots.    (See  targets  marked  D,  plate  8,  appended.) 

On  January  25, 1877, 102  rounds  were  fired  at  10  targets,  the  first  be- 
ing 200  yards  distant ;  and  on  same  date  100  rounds  were  fired  at  2  tar- 
gets, the  first  the  same  distance  from  gun.  (See  targets  marked  E  and 
F,  plates  9  and  10,  appended.) 

On  February  14, 1877,  44  rounds  were  fired  at  targets  200  yards  dis- 
tant, and  on  the  15th  100  rounds  were  fired  at  targets  1,000  yards  dis- 
tant, not  including  12  sighting-shots.  (See  targets  marked  G  and  H^ 
plates  11  and  12,  appended.) 

This  makes  a  record  of  1,136  rounds  in  all  fired,  and  throughout  the 
firing  the  gun  worked  well.  There  were  four  failures  in  the  ammunition 
during  the  early  part  of  the  firing,  owing  to  the  weakness  of  the  firing- 
pin  spring,  but  after  this  spring  was  changed  no  failures  occurred. 

The  fuses,  with  one  exception,  worked  perfectly ;  on  examining  this 
fuse  after  firing,  it  was  discovered  that  the  fuse-firing  pin  on  nose- 
screw  was  broken,  which  would  readily  account  for  the  failure  to  ex- 
plode. 

The  cartridge  cases,  of  wrapped  metal,  worked  well,  extracted  easily, 
and  no  gas  escaped.  Thfe  loader  and  extractor  worked  easily  and  well, 
as  did  the  mechanism  generally.  There  was  no  wabbling,  tumbling,  or 
stripping  of  projectile,  the  brass  coat  or  packing  taking  the  grooves  well 
in  all  cases.    In  fact,  with  the  exception  of  the  four  miss-fires  aud'Q\y^ 
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failure  to  explode,  already  explained,  everything  worked  very  satisfac- 
tory during  the  entire  firing. 

The  special  carriage  for  this  cannon  seems  strong,  compact,  and  serv- 
iceable, and  possesses  some  novel  features.  The  recoil-brake,  wnich  takes 
the  place  also  of  the  ordinary  shoe-brake,  is  secured  to  the  axle-arm,  and 
works  by  means  of  a  short  lever.  This  brake,  and  also  the  shield,  which, 
when  not  in  use,  folds  and  forms  seats  for  the  cannoniers,  have  lieen 
fully  described  heretofore.  There  is  also  at  the  end  and  under  side  of 
trail  a  pointed,  wedge-shaped  piece  of  iron,  which,  being  forced  into 
the  wooden  platform  or  ground,  prevents  the  trail  from  moving  during 
firing. 

ACCURACY  AND  EFFECTS. 

The  targets  were  made  of  one-half  inch  and  one-inch  boards,  and 
were  constructed  in  sections,  which  enabled  them  to  be  rapidly  erected 
and  placed  in  their  required  position. 

It  will  be  seen  (Record  of  Firing,  appended)  that  they  were  grouped 
for  the  different  ranges  of  200,  1,000,  and  2,000  yards,  and  that  the  sizes 
were  such  as  to  cover,  generally,  all  cases  of  different  army  formations. 
All  the  useful  effects  of  fire  were  thus  recorded  on  them,  and  its  faU 
value  made  apparent. 

*  Results  at  200  yards.     Targets  E,  F,  G,  appended — Plates  9,  10,  and  IL 

Three  different  series  of  targets  were  placed  at  200  yards.  At  the 
first  (10  targets,  52  feet  by  6  feet,  50  feet  apart)  102  shells  were  fired, 
giving  2,140  hits.  At  the  second  (2  targets,  52  feet  by  11  feet,  75  feet 
apart)  100  shells  were  fired,  giving  1,045  hits.  At  the  third  (2  targets, 
26  feet  by  6  feet,  75  feet  apart)  44  shells  were  fired,  giving  309  hits. 

The  destructive  effects  on  the  first  series  are  apparent,  giving  abont 
1^600  hits  per  minute,  and  using  only  about  125  pounds  of  metal. 

The  other  series  also  illustrate  the  destructive  power  of  this  weapon 
at  short  ranges,  such  as  would  be  used  in  the  service  of  our  armament 
for  the  flank-defenses  of  our  sea-coast  fortifications. 

Results  at  1,000  yards.    Targets  A  and  C,  appended — Plates  5  and  7. 

Two  targets  (11  feet  by  26  feet)  were  made  at  this  distance,  firing  in 
the  first  case  72  rounds,  and  in  the  second  143.  The  total  number  of 
hits  was  1,597  for  215  projectiles  in  all  fired.  As  the  time  of  firing  is 
about  80  rounds  per  minute,  an  analysis  shows  that  a  continuous  and 
dangerous  fire  (about  590  hits  per  minute)  can  be  secured  at  this  range. 
A  third  series,  (target  H,  appended,  Plate  12,)  firing  at  10  targets  (52 
feet  by  6  feet,  50  feet  apart,  and  representing  a  regiment  in  column)  was 
made,  using  100  shells  ;  1,626  hits  were  noted.  This  gives  a  continuous 
and  dangerous  fire  of  1,300  hits  per  minute,  and  using  only  125  pounds 
of  metal — results  not  yet  attained  in  any  other  machine-gun,  nor  with 
our  present  field-artillery.  The  range  of  1,000  yards,  however,  is  one 
too  long  for  accurate  effects,  generally,  from  the  lighter  caliber  of  other 
machine  systems,  (fired  even  with  great  deliberation.) 

Results  at  2,000  yards. — Targets  B  and  D — Plates  6  and  8. 

The  targets  made  at  this  distance  were  accomplished  by  firing  221 
rounds;  and  the  total  number  of  hits  was  1,019;  a  continuous  and  dan- 
gerous fire,  at  tti\^  iiaiu^^^  qI  iTvQ  \i\l«»  ^er  minute. 
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Any  comparison  at  this  distance  ceases  with  other  machine-guns; 
anu  we  have  to  consider  the  system  at  this  range,  as  a  competitor  of 
fieldcannon. 

No  direct  compaiisons  have  been  as  yet  made  by  the  board  between 
the  Hotchkiss  revolving  cannon  and  the  ordinary  field-pieces,  but  it  is 
thought  well  to  allude  in  this  connection  to  the  more  recent  practice 
with  the  most  approved  field-artillery.  The  recent  experiments  in  Aus- 
tria are  x)robably  the  best  so  far  made,  and  will  afford  us  a  fair  coni- 
parison.  This  comparison  will  be  incomi)lete,  but  this  incompleteness 
will  favor  the  field-artillery  rather  than  the  Hotchkiss  system. 

The  records  alluded  to  show  that  40  shells,  "with  double  walls,"  weigh- 
ing in  the  aggregate,  say,  560  pounds,  gave  1,497  hits  on  targets  placed 
at  1,658  yards.  The  time  required  for  accurate  firing  could  not  have 
been  less  than  ten  minutes.  This  amount  of  metal  if  delivered  from  the 
Hotchkiss  revolving  cannon  would,  if  a  ratio  following  from  the  results 
already  quoted  is  accepted,  give  2,000  hits,  and  at  a  distance  of  2,000 
yards,  and  in  a  time  of  seven  minutes. 

Comparison  cannot  be  made  at  the  maximum  ranges  (4,000  yards) 
reported  by  the  Austrian  artillery,  as  no  records  are  yet  made  at  this 
distance  with  the  revolving  cannon. 

« 

RESULTS  IN  FRANCE  AND  BRAZIL. 

An  inspection  of  the  results  of  firing  at  Gavre  (Appendix  1)  will 
show  that,  at  a  range  of  nearly  2,000  yards,  as  favorable  results  as 
those  given  at  Sandy  Hook  were  attained ;  the  rapidity  of  fire  being 
the  same,  and  the  number  of  hits  (354)  in  a  record  of  80  shots  showing 
nearly  the  same  percentage  as  our  results  at  the  above-mentioned  range. 
The  range  and  accuracy  attained  also  show  a  cai>acity  for  effective  fire 
up  to  about  5,500  yards. 

The  trials  also  at  Gavre  with  the  revolving  cannon,  (Appendix  2,) 
French  marine  model,  also  gave  strong  confirmatory  evidences  of  its 
superiority' in  range  and  accuracy,  besides  its  effectiveness  in  other 
respects. 

The  results  in  Brazil  also  highly  favorable  to  the  gun,  and  the  official 
opinions  of  its  merits  decided.    (See  report  annexed.  Appendix  3.) 

DISCUSSION  OF  THE  SYSTEM. 

The  introduction  of  this  gun  has  marked  a  new  departure  in  that 
class  of  arras  which  next  succeeds  in  power  the  personal  weapons  of  the 
soldier;  and  it  gives  fair  promise  as  a  powerful  auxiliary  to  our  modern 
field  systems,  and  to  our  present  contemplated  armaments  for  the  de- 
fense of  the  short  flank-lines  of  our  permanent  works. 

It  is  evident  that,  in  the  latter  service,  a  long-range  gun  capable  of 
securing  an  intense,  accurate,  continuous,  and  deadly  fire  at  the  short 
ranges  ordinarily  employed  for  this  service,  and  having  most  of  the  ad- 
vantages of  the  howitzer-fire,  formerly  fully,  and  now  partially,  relied 
upon  for  protecting  our  ditches  and  flank-lines,  under  all  ordinary  cir- 
cumstances of  attack,  must  prove  a  highly  desirable  adjunct,  if  not  a 
superior  means  of  defense  to  the  present  systems  employed;  limited  as 
they  are  in  power,  and  consequently  in  range,  and  without  superiority  in 
rapidity  and  continuity  of  fire,  or  in  deadly  effects. 

Its  range  is  at  least  5,500  yards,  which  renders  it  equally  ak  powerful 
as  a  shell-gun  in  this  respect,  and  one  capable  of  guarding  the  ap- 
proaches to  works,  either  permanent  or  field,  at  shell-gun  distauce.^^ 
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while  at  tbe  same  time  bein^  eflfective  at  ranges  of  1,000  to  1,500  yarcU^ 
the  maximuQi  dintauces  ordiuarily  required  to  be  covered  by  our  flimk- 
defense  armaments. 

Its  power  for  delivering  a  continuous  and  uninterrupted  effective  fire 
at  ranges  indifferently  from  the  shortest  range  required  up.  to  three 
miles,  would  seem  to  point  to  it  or  a  similar  system — employing  tbe 
same  general  principles — as  being  a  necessity  for  introduction  in  tbe 
future  armament  of  our  forts,  and  for  service,  when  occasion  demands, 
in  our  field-works. 

In  this  connection,  as  germane  to  the  question  of  flank-defense,  tbe 
board  would  call  attention  to  the  importance  of  the  introduction  iuto 
our  service  of  a  shell-gun  of  more  accuracy,  length  of  range,  and  destruc- 
tiveness  and  rapidity  of  fire  than  the  present  8-iiich  howitzer.  This,  it 
is  believed,  can  be  attained  by  a  breech-loading  rifle-howitzer  of  a  cali- 
ber of  0  inches,  throwing  canister  for  short  ranges  as  well  as  case  shot, 
and  using  the  latter  with  percussion  or  concussion  fuses;  and  for  all 
ranges  a  special  case-shot  weighing  65  pounds,  and  containing  bullets, 
14  to  the  pound ;  also  canister  of  a  weigbt  of,  say,  o*!  pounds,  URing  0.8- 
inch  lead  bullets,  and  a  shell  of  61  pounds. 

The  ettects  with  these  projectiles  must  be  decidedly  superior  to  those 
attainable  with  our  present  8  inch-howitzer  ammunition,  and  in  order 
to  perfect  a  flank-defense  howitzer,  it  is  recommended  that  experiments 
in  the  direction  indicated  also  be  undertaken  in  connection  with  others 
now  pending,  looking  to  a  proper  armament  of  our  flank-defenses. 

REGABDINO  FIELD-SERVICES. 

It  is  evident  that  this  system  gives  promise  of  proving  a  valuable 
and  powerful  auxiliary  to  the  light  artillery  of  our  service. 

Its  equality  in  range,  its  greater  capacity  for  delivering  a  deadly^ 
incessant,  and  widespread  Are  at  all  fleld-ranges,  and  with  decidedly 
superior  rapidity;  its  stability  when  fired,  abolishing  all  but  the  ordi- 
nary initial  pointings,  and  its  evident  superiority  in  pursuing  retreatiog 
columns,  give  it  some  decided  advantages,  apparently,  over  our  ordi- 
nary field-guns. 

For  the  effects  of  artillery-fire,  however,  where  penetratiou  is  desir- 
able, and  where  destructive  effects  of  solid  shot  and  shell,  in  rapidly 
demolishing  large  objects,  &c.,  are  required,  we  must,  of  course,  yield 
the  advantage  to  the  larger  calibered  field-pieces. 

Its  uses,  however,  as  a  powerful  auxiliary  to  the  service  under  con- 
sideration cannot  be  doubted  from  the  above  considerations ;  and  tbe 
board  believes  that  its  great  efficiency  as  a  field-piece,  when  tested,  will 
probably  be  established. 

REC03IMENDATI0NS. 

The  results  of  the  above- recorded  tests  of  the  Hotchkiss  revolving 
cannon  at  Sandy  Hook,  and  the  records  of  the  results  obtained  abroad, 
lead  the  board  to  recommend,  further,  more  extended  and  exhaustive 
trials  to  fully  determine  its  merits,  with  a  view  to  its  final  adoption  as 
an  auxiliary  arm,  not  only  for  flank-defense,  but  for  other  branches  ot 
the  service.  To  further  tbis  end,  the  board  recommends  the  procure- 
ment of  at  least  4  guns  (the  number  to  be  governed  by  the  state  of  tbe 
appropriation)  of  the  model  and  caliber  tested ;  and  with  a  supply  of 
ammunition  not  exceeding  2,000  rounds  per  gun,  the  carriages  needed 
to  be  made  at  the  Water vliet  arsenal,  after  well-matured  drawings  to 
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«uit  the  nature  of  our  service.  Two  of  the  guns  procured  to  be  placed 
in  the  field,  to  be  reported  upon  after  thorough  trial,  and  two,  with 
carriages  adapted  for  flank-defense  casemate-service,  to  be  placed  in 
fiome  of  our  casemated  works  for  trial  and  tests.  It  further  recom- 
mends that  experiments  be  continued  with  the  present  gun  at  Sandy 
Hook. 

8.  CEISPIN, 
^  Bvt  Col.  U.  8.  A.,  Lt.  Col.  of  Ord., 

President  of  the  Board. 
T.  J.  TREADWELL, 

Major  of  Ordnance. 
T.  G.  BAYLOR, 

Major  of  Ordnance. 
FRANK  H.  PHIPPS, 
Captain  of  Ordnance,  Recorder. 


Extract  of  the  report  of  the  trial  of  B.  B.  ffotchhlss  revolver  cannon, 

made  by  the  French  government  at  Oavre. 

GENERAL   OBSERVATIONS. 

The  mechanism  of  the  cannon  revolver  is  simple,  and  substantially 
made. 

The  traverse  apparatus  is  simple,  and  works  satisfactorily. 

The  iron  gun-carriage  has  worked  well  during  all  the  trials. 

The  fuse  is  simple,  without  any  danger  for  manipulation,  and  requires 
BO  preparations  on  the  battle-field. 

Ballistical  properties, — ^The  elevation  for  the  maximum  range  is  about 
:350;  range,  4,600™,  (about  5,031  yards.)  The  accuracy  of  the  revolver 
cannon  in  horizontal  deviations  is  remarkable,  and  very  much  superior 
to  that  of  the  mitrailleuse. 

Obturations. — The  gas-check  produced  by  the  cartridge  has  been  con- 
stantly good.    The  system  of  the  cartridge-case  is  a  good  one. 

Working  of  mechanism. — The  working  of  the  firing-pin  has  been  con- 
stantly good.  The  loader  worked  always  well  during  all  trials.  The 
principle  of  the  extractor  is  a  good  one.  The  traverse  motion  and  the 
elevating-screw  worked  always  well. 

Working  of  the  brass  coats  of  projectiles. — The  projectiles  examined 
after  firing  showed  the  print  of  the  bands  on  the  coat  very  distinctly, 
and  of  the  same  width  as  the  bands.  The  results  show  this  principle  of 
the  brass  packing  to  be  a  good  one. 

Time  of  salvos, — Mean  time  for  ten  shots,  11.6  seconds. 

RESULTS  OP  FIRING,   (EXTRACT  OF  REPORT.) 

Firing  against  a  battalion  in  columns  by  division  at  entire  distances.    {Ex- 

periments  of  21th  February,  1873.) 

The  batallion  is  represented  by  3  targets  of  1.80  meters  (about  6 
feet)  height,  and  70  meters  (about  230  feet)  width.  The  first  at  1,650 
meters  (about  1,804  yards)  from  the  cannon.  The  second  at  1,720  me- 
ters, (about  1,881  yards.)  The  third  at  1,790  meters,  (about  1,957  yards.) 

Powder-charge,  85  grains;  bursting-charge,  20  grains,  powder  dji 
Ripault. 
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Angle  of  fire,  6o  36'. 

Two  salvos  of  40  shots  fired,  the  first  withoat  traversing,  the  second 
with  traversing. 

The  namber  of  projectiles  or  pieces  which,  per  handred,  reached  the 
targets  are,  for  the  revolver  cannon,  70. 

In  comparing  this  result  with  those  obtained  by  the  Gatling  mitrail- 
leuse in  the  same  condition,  it  was  found  for  the — 

Caliber  .45,  Gatling  mitrailleuse  No.  150,  number  of  hits,  11.25. 

Caliber  .45,  Gatling  mitrailleuse  No.  101,  number  of  hits,  3.72. 

The  superiority  of  the  revolver  cannon  is  well  marked. 

Firing  with  shells  against  a  battalion  in  column  by  division  at  entire  dU- 

tances.     ( Tests  of  25th  July,  1873.) 

The  Battalion  is  represented  by  6  targets  of  1.80  meters  (about  6  feet) 
height,  and  35  meters  (about  115  feet)  width.  The  distance  between  is 
35  meters,  (about  115  feet)  The  last  target  1,795  meters  (about  1,963 
yards)  from  the  revolver  cannon. 

Powder-charge,  85  grains ;  bursting-charge,  20 grains;  powder  of  Ri- 
pault.  The  firing  is  regulated  to  drop  the  projectiles  between  the  3d 
and  the  4th  targets. 

Angle  of  fire,  6o  30^. 

Two  salvos  of  40  shots  fired  without  traversing. 

The  number  per  hundred  of  hits  is,  for  the  revolver  cannon : 

1st  salvo,  109 ;  the  second  salvo  of  40  shots  fired  in  30  seconds :  2d 
salvo,  245. 

For  the  1st  caliber,  Gatling  mitrailleuse  No.  81:  1st  salvo,  24;  2d 
salvo,  48 ;  3d  salvo,  57.3. 

For  the  .65  caliber  Gatling  mitrailleuse  No.  10:  1st  salvo,  25;  2d 
salvo,  35;  3d  salvo,  54;  4th  salvo,  18.7. 

The  Hotchkiss  revolving  cannon,  therefore,  produces  a  much  superior 
efiect  to  that  of  the  mitrailleuse  Gatling. 

Firing  against  a  steel  plate  of  10  millimeters  (about  0.3937  inch)   thick; 
distance^  160  meters^  {about  ^^2  feet)   {Experiments  of  July  25,  1873.) 

Three  shots. 

1.  Goes  through  and  explodes  in  coming  out. 

2.  Goes  through  and  explodes  in  coming  out. 

3.  The  shot,  badly  directed,  hits  at  left  a  sheet-iron  of  10  millimeters 
(about  0.3937  inch)  thick,  supported  by  a  piece  of  oak  of  20  centime- 
ters (about  7.874  inches)  square.  The  projectile  exploded  in  the  wood, 
which  was  split  to  the  length  of  about  one  meter,  (about  3.28  feet.)  The 
hole  measures  behind  about  seven  centimeters  (about  2.76  inches)  of 
width.  The  piece  of  iron  detached  from  the  sheet  went  through  the 
wood,  and  dropped  at  4  or  5  meters  (about  15  feet)  beyond. 
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SENSIBILITY  OF  FUSES. 

The  cannon  was  pointed  seaward  and  fired. 

1.  Two  shots  at  an  angle  of  2'.    The  shell  exploded  on  touching  the 
water. 

The  shell  exploded  on  touching  the  water. 

The  shell  exploded  on  touching  the  water. 

The  shell  exploded  on  touching  the  water. 

The  shell  exploded  on  touching  the  water. 


2.  One  shot  at  +  15'. 

3.  One  shot  at      2^. 

4.  One  shot  at      3^. 
6.  One  shot  at      5°. 
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TRIAL  OF  SAFETY  OF  FUSES,   (25TH  JULY,  1873.) 

Tbree  shells  were  suspended  by  a  string,  the  point  downward.  When 
the  string  was  cut,  the  shell  with  the^fuse  fell  on  a  sheet-iron  plate  the 
height  of  3.32  meters,  (about  11  feet.)  "  The  fuse  did  not  explode  and  the 
mechanism  did  not  move. 

TRIAL  OF  FUSES,   (EXPERIMENTS  21ST  JANUARY,   1874.) 

All  the  empty  shells  penetrated  into  the  earth  from  30  to  40  centime- 
ters (about  13  inches)  depth.  The  fuse  had  exploded  in  all  that  were 
found. 

RANGE,  (EXPERIMENTS  OF  JANUARY  20,  1874.) 

Charge  of  powder,  150  grains  *'  R.  L.  G.''  Some  of  the  projectiles  fired 
at  30O  elevation,  which  were  not  found,  struck  the  ground  at  a  distance 
of  5,000  meters,  (about  5,468  yards.) 

The  projectile  fired  at  35°  elevation  had  a  range  exceeding  5,000  me- 
ters, (exceeding  5,468  yards.)  Some  of  the  assistants  saw  it  ifall,  but 
could  not  find  it  because  the  ground  was  too  rough. 

ACCURACY,  (EXPERIMENTS  OF  JANUARY,  1874.) 

Powder- charge,  100  grains,  powder  of  Ripault ;  angle  of  fire,  35^. 

Shell 

Mean  range,  4,014  meters,  (about  4,390  yards.) 

Maximum  range,  4,023  meters,  (about  4,400  yards). 

Minimum  range,  3,998  meters,  (about  4,372  yards.) 

Difference  in  range,  25  meters,  (about  27  yards.) 

Maximum  deviation,  64.2  meters,  (about  70.21  yards.) 

Minimum  deviation,  60.2  meters,  (about  65.83  yards.) 

Difference  in  deviation,  4  meters,  (about  4.38  yards.) 

The  shells  fired  hit  the  ground  at  over  4,000  meters  (about  4,375 

yards)  distance,  within  a  space  of  25  meters  (about  27  yards)  length  and 

4  meters  (about  4.38  yards)  wide. 

Solid  shot 

Mean  range,  4,454  meters,  (about  4,871  yards.) 

Maximum  range,  4,466  meters,  (about  4,884  yards.) 

Minimum  range,  4,442  meters,  (about  4,857  yards.) 

Difference  in  range,  24  meters,  (about  26  yards.) 

Maximum  deviation,  62  meters,  (about  67.8  yards.) 

Minimum  deviation,  60.6  meters,   (about  66  yards.) 

Difference  in  deviation,  1.4  meters,  (about  1.5  yards.) 

The  projectiles  hit  the  ground  at  a  distance  near  4,500  meters,  (about 
4,921  yards,)  within  a  space  of  24  meters  (about  26  yards)  length  and  1.4 
meters  (about  1.5  yards)  wide. 
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Extract  from  the  report  upon  the  HotcKkiss  revolving  cannon^  model  of  tU 
French  marine. — (Experiments  of  Oavre^  February  and  Marchy  1877.) 

The  modifications  applied  to  the  cannon-revolver  for  the  service  of  tbe 
marine  have  had  for  their  principal  object  the  giving  to  tbe  piece  a 
sufficient  lightness  and  mobility  to  enable  the  same  man  to  execute  a 
continuous  fire,  and  to  rectify  the  pointing  at  each  shot 

The  necessary  mobility  has  been  obtained  by  mounting  the  piece  upon 
a  fork  pivoted  in  a  socket,  and  this  is  rendered  sufficient,  because  the 
€annonier  who  points  supports  the  left  shoulder  against  a  trail-piece, 
and  holds  with  the  left  hand  a  handle  placed  under  the  breech,  and, 
while  turning  with  the  right  hand  the  crank,  is  able  at  the  same  time  to 
follow  the  object  with  the  line  of  sight. 

It  is  proposed  to  have  some  small  pieces,  which,  placed  upon  diflFereot 
parts  of  a  vessel,  shall  be  able  to  protect  disembarcation  from  small 
crafts  and  torpedo-boats. 

To  fulfill  this  object  we  should  have  great  accuracy  up  to  2,187  and 
2,734  yards,  sufficient  rapidity  of  fire  and  penetration,  at  these  distances, 
of  plates  from  .20  inch  to  .24  inch ;  also  the  piercing  of  sheathing  oi 
launches. 

PENETRATION   OF  THE  SHELLS. 

The  shell  of  14.85  ounces,  of  ordinary  cast  iron,  gave  dangerous  frag- 
ments in  bursting  on  its  passage  through  a  plate  of  sheet  steel  of  .24 
inch,  with  a  velocity  at  impact  reduced  to  482  feet  (corresponding  to  a 
distance  of  2,187  yards)  under  an  angle  of  22°,  or  with  a  velocity  at  im- 
pact of  623  feet  (corresponding  to  a  distance  of  1,640  yards)  under  an 
angle  of  30o. 

It  gave  more  than  six  dangerous  fragments  per  shot  in  passing  with  a 
velocity  at  impact  of  1,302  feet  in  normal  fire  against  a  steel  plate  about 
.6  inch  thick.  It  gave  again  some  dangerous  fragments  after  having 
traversed  11.8  inches  of  wood  under  an  angle  of  0°,  with  a  velocity  of 
about  722  feet;  after  having  traversed  11.8  inchesof  wood,  under  an  angle 
of  30O,  with  a  velocity  at  impact  of  1,302  feet,  and  after  having  traversed 
a  wall  of  3.9  inches,  under  an  angle  of  30^,  with  a  velocity  at  impact  of 
about  722  feet, 

FIRING  AT  VESSELS  IN  MOTION. 

This  firing  was  easily  done  by  two  men,  although  the  gunner  was  not 
accustomed  to  fire  upon  the  sea  at  a  movable  target,  nor  to  the  sight 
that  was  used.  This  firing  showed  remarkable  accuracy,  since  fifty  good 
shots  were  observed  out  of  108  fires.  The  balloon  which  served  as  a 
target  (3 1 J  inches  diameter)  was  reduced  to  pieces;  and  the  stem,  the 
upper  part  of  which  was  attached  to  the  balloon  and  had  2.36  inches  of 
cross-section,  was  cut  away  and  riddled  with  shot,  and  the  remainiDg 
stump,  of  which  the  lower  part  was  about  .45  inch  cross-section,  bore 
the  trace  of  many  shells,  attesting  the  efficacy  of  the  fire  against  a  tar- 
get of  very  small  dimensions. 

RESISTANCE  OF  THE  CARTRIDGE-CASES  EMPLOYED  IN   FIRING. 

It  is  found  that  the  same  case  can  be  used  (by  re-priming)  four  or  five 
times. 

GENERAL    SUMMARY  AND   CONCLUSIONS. 

The  Hotc\ik\ssTexo\\\i\^iiaunon  (marine  model)  fulfills  the  many  con- 
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ditiona  for  the  employment  to  which  it  is  destined— thikt  i«  to  say,  the 
defense  of  vessels  against  small  crafts  and  torpedo-boats. 

The  commission  thought,  in  addition,  that  it  was  flttin|f  to  examine  if 
this  arm  would  serve  to  a  good  use  in  the  protection  of  the  enibarcation 
of  troops. 

The  extent  of  its  ranges  and  its  longitudinal  accuracy  are  remarkable, 
and  its  lateral  accuracy'  is  satisfactory. 

The  results  of  firingpriictice  aboard  ship,  executed  tritk  shells  of  14.85 
onuces,  showed  that  the  ballistic  qualities  of  the  revolving  cannon  wodld 
be  utilized  in  the  most  difficult  conditions  of  a  movable  target. 

For  a  distance  estimated  at  the  beginning  of  a  volley,  and  variable,  a 
mean  velocity  of  fire  of  about  one  shot  in  five  seconds  in  regular  work- 
ing and  practice  is  reasonably  sufficient  to  secure  the  effects  of  each  fire. 

The  shell  of  14.85  ounces,  of  ordinary  cast  iron,  charged  and  fitted 
with  a  percussion  fuse,  normally  pierced  plates  of  steel  of  .24  inch  and 
up  to  2,187  yards  distance ;  and  under  an  angle  of  3(P  up  to  about  1,640 
yards.  This  same  shell  normally  pierced  11.8  inches  of  oak  wood  at 
547  yards,  and  3.9  inches  of  oak  wood  under  the  angle  of  30^  at  the 
same  distance.  Its  explosion  gave,  even  after  tixe  perforation  of  those 
obstacles,  some  dangerous  fragments. 

The  shell  of  about  1  pound,  of  the  same  metal,  will  have  a  greater 
effect,  especially  at  great  distances. 

Two  men  are  sufficient  for  serving  the  cannon. 


[TranalatioD.'] 

Reponi  of  the  minister  of  war  to  the  general  legislative  assembly  of  Brazil^ 
on  t)ie  Hotchkiss  revolving  cannon^  made  at  Rio  de  Janeiro^  1875. 

[Extract.] 

The  artillery  committee  highly  recommend  the  Hotchkiss  revolving 
cannon,  and  state  that  the  smalluess  of  its  caliber  is  compensated  for 
by  the  rapidity  of  fire,  as  about  80  rounds  per  minute  can  be  discharged 
from  it,  while  one  round  can  only  with  difficulty  be  discharged  from 
other  systems,  (Whitworth,  Krupp,  &c.) 

Each  shell  of  the  revolving  cannon  gives  10  to  11  useful  fragments ; 
the  gun  produces,  therefore,  about  ^K)  fragments  per  minute.    The 
Whitworth  and  Krupp  guns  give  only  7  to  9  useful  fragments  during 
the  same  time,  having  the  same  range  and  precision  as  the  revolving  , 
cannon. 

The  maximum  range  of  the  gun  is  4,500  meters  (about  4,921  yards) 
with  French  powder,  or  about  5,000  meters  (about  5,468  yards)  with  our 
own  powder,  which  at  present  appears  to  be  of  the  best  quality. 

The  sample  gun  purchased  by  the  imperial  government,  at  the  request 
of  the  artillery  committee,  (though  not  quite  complete,  as  it  was  not 
provided  with  the  shield  to  protect  the  gunners  against  sharp-shooters,) 
proved  at  the  experiments  on  the  firing-grounds  to  be  an  excellent 
weapon,  as  it  possesses  the  following  qualities : 

Great  range. 

Perfect  accuracy  of  fire. 

Absence  of  recoil,  due  to  the  special  brakes. 

Quick  loading,  simple  and  almost  automatic. 

Great  rapidity  of  fire. 

40  OBD 
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Metallio  cartridge,  which  can  be  reloaded  on  the  average  8  times,  and 
allowing  the  primers  to  be  changed  with  great  facility. 

Simple  and  strong  mechanism,  composed  of  only  7  parts,  which  load, 
fire,  extract  and  drop  the  empty  cartridge-shell  to  the  ground. 

Complete  obturation  and  forced  projectile. 

Operation  by  only  four  men,  who  can  easily  be  protected  by  entrench- 
ment of  the  gun. 

The  artillery  committee  express  the  opinion  that  the  practical  results 
will  perhaps  recommend  the  adoption  of  this  system  as  the  only  artil- 
lery for  our  army. 

Signed — the  secretary  of  state  and  minister  of  war. 
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APPENDIX  P. 

Altered  carriages  for  the  S-inck  converted  rifles. 

Office  of  the  Ordnance  Board,  TJ.  S.  A., 

New  York  City,  August  16, 1877. 

Sir:  I  have  the  honor  to  transmit  herewith  report  of  The  Ordnance 
Board  on  altered  carriages  for  the  8-inch  converted  rifles. 
Very  respectfully,  your  obedient  servant, 

8.  CRISPIN, 
Bvt  Col.  U.  8.  A.,  Lieut.  Col.  of  Ord.^ 

President  of  the  Board. 
The  Chief  of  Ordnance,  U.  S.  A., 

Washington^  D.  0. 


ALTERATIONS  OF  10-INCH  CARRIAGES  FOR  8-INCH  CONVERTED  GUNS. 

On  the  8th  day  May  last  The  Ordnance  Board,  in  order  to  further 
test  the  workings  of  the  experimental  carriages  tried  at  Sandy  Hook, 
recommended  that  eight  of  the  carriasres  hereafter  described  as  Nos.  1, 
2,  3,  and  4  be  procured  and  one  of  each  kind  sent  to  Fort  Monroe  and 
West  Point  for  trial  and  report.  As  it  is  contemplated,  pending  further 
trials,  to  issue  for  present  service  with  the  8inGh  converted  guns  the 
10-inch  carriage  altered  to  correspond  with  the  carriage  known  as  No.  2, 
the  board  also  recommended  that  the  balance  of  the  allotment  for  alter- 
ation of  carriages  remaining  after  deduction  of  the  eight  above  referred 
to  be  used  in  the  procurement  of  eccentric  trunnion-rings,  stronger 
tk'ansoms  and  friction  recoil-checks,  all  of  which  have  worked  satisfac- 
torily, and  will  be  needed  for  the  proposed  alterations. 

Experiments  have  yet  to  be  made  with  a  view  of  determining  the 
best  and  simplest  way  of  dispensing  with  the  eccentric  axle  on  chassis, 
either  by  substituting  a  straight  axle,  or  by  replacing  the  eccedtric  axle 
and  wheels  by  rollers;  also  convenient  arrangement  of  steps  and  other 
minor  features. 

DESCRIPTION  OF  ALTERED  CARRIAGES  NOS.  1,  2,  3,  AND  4. 

Features  common  to  all. 

In  all  the  alteration  of  carriages  for  converted  guns,  the  ordinary 
wronght-iron  barbette  carriage  for  the  service  of  the  10-inch  smooth-bore 
Rodman  has  been  used,  with  such  modifications  as  were  necessitated  by 
the  modes  of  overcoming  preponderance,  elevating  and  depressing  the 
gun,  and  checking  recoil. 

The  carriage  and  chassis  weigh  together  from  6,000  to  6,500  pounds, 
and  stand  in  height  about  seven  feet  above  the  surface  of  the  wooden 
platform. 

To  overcome  the  increased  preponderance  due  to  the  introduction  of 
the  coiled  tube  in  the  gun  eccentric  rings  have  been  secured  to  the 
trunnions  of  all  converted  guns.    This,  of  course,  necessitates  a  change  ul 
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the  size  of  the  trunnion-beds,  which  are  now  enlarged  correspondingly, 
the  new  diameter  bein^  14.05  inches. 

The  means  for  loading  are  the  same  as  for  the  original  10-inch  smooth- 
bore carriages. 

The  ordinary  service  pintle  and  strengthened  pintle  transom  (in- 
creased from  0.625  inch  to  1  inch)  are  used. 

For  drill  purposes,  the  gun  can  be  run  from  and  into  battery  by 
means  of  ordinary  blocks  and  tackle,  or  windlass  with  compound  gearing, 
and  the  eccentric  rollers  of  the  upper  carriage  being  used  on  these 
occasions,  so  that  it  may  be  constantly  on  rolling  friction. 

Carriage  No.  1.    (Plate  I.) 

The  special  features  of  this  carriage  are  the  means  adopted  for  ele- 
vating and  depressing  the  gun,  checking  recoil,  and  for  running  gnu 
and  carriage  in  and  out  of  battery. 

J*or  elevating  and  depressing,  there  are  attached  to  each  side  of  the 
gun  circular  toothed  arcs,  having  their  centers  at  the  axis  of  the  trun- 
nions; to  these  arcs  power  is  transmitted  by  means  of  two  pinions  at 
the  ends  of  a  wrought-iron  axle  that  passes  through  the  cheek-plates  of 
the  top  carriage ;  one  hand-wheel  on  left  side  of  carriage,  and  simple 
multiplied  gearing. 

This  arrangement  admits  of  20°  elevation  and  14^  of  depression. 

To  check  recoil,  a  special  friction  device  is  used,  the  principle  of  which 
is  as  follows : 

To  the  upper  carriage  is  secured  a  box-clamp  and  two  small  friction- 
plates  or  gibs.  The  simple  friction  of  these  small  gibs,  acting  in  contact 
with  the  upper  and  lower  surfaces  of  a  single  broad  wrought-iron  rail 
extending  midway  between  the  chassis  rails  nearly  the  length  of  the 
carriage,  combined  with  the  increased  resistance  afforded  by  a  slight 
wedge-shnpe  given  to  the  latter,  (onesixteenth-inch  taper  to  a  length  of 
150  inches,)  afford  the  power  for  absorbing  the  recoil. 

The  wrought-iron  rail  is  secured  to  the  front  of  the  chassis  by  a  tran- 
som, taking  the  place  and  position  of  the  front  hurters,  and  a  plate 
bolted  to  it  on  top,  between  which  the  friction-rail  passes,  and  is  free  to 
move  to  the  front  longitudinally.  It  is  secured  at  the  rear  end  by  a  rod 
attached  to  a  rubber  spring.  When  the  recoil  of  the  npper  carriage 
ceases,  the  strain  on  the  friction-rail  is  at  an  end ;  but  the  elasticity  of  the 
^^rail"  reacts,  and,  if  it  was  rigidly  attached  at  either  end,  a  tendency  to 
buckle  would  evidently  exist,  and  destroy  it  as  a  recoil-check.  This  was 
a  serious  imperfection  in  the  multirail  compressor  formerly  employed. 
This  defect  does  not  exist  in  the  present  arrangement.  The  front  end 
of  the  ^^raiP  is  free  to  move  to  the  front,  both  because  it  is  not  rigidly 
fastened  to  the  front  hurter-transom  of  the  chassis  and  that  it  has  a 
flexible  attachment  at  the  other  or  rear  end,  afforded  by  the  rubber 
spring. 

For  running  in  and  out  of  battery,  this  carriage  is  provided  with  two 
sets  of  axles  and  wheels.  For  the  front,  the  old  wheels  and  axle  are  car- 
ried 6.2  inches  to  the  front  of  their  original  position.  This  is  necessary 
in  consequence  of  the  attachment  of  the  friction-box  and  plates.  For  the 
rear,  an  eccentric  axle,  and  wheels  9  inches  in  diameter  and  1^  inches 
thick,  are  used. 

At  the  end  of  each  top  rail  of  the  chassis  is  secured  by  an  angle  iron 
6  inches  by  6  inches,  and  a  screw-bolt,  a  spring-hurter  of  rubber  5  inches 
in  diameter  and  5  inches  in  length. 
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Carriage  No.  2.    (Plate  II.) 

This  carriage  differs  from  No.  1  only  in  the  means  employed  for  ele- 
vating and  depressing  the  gun,  a  lever  and  falcrum  similar  to  those  on 
the  original  carriage  for  lOinch  smooth-bore  Kodman  being  used. 
Table  No.  1,  accompanying,  will,  therefore,  show  the  results  of  firing  with 
both  Nos.  1  and  2,  so  far  as  the  recoil-check  and  the  running  in  and  out 
of  battery  of  upper  carriage  are  concerned. 

Carriage  No.  3.    (Plate  III.) 

This  carriage,  designed  by  the  constructor  of  ordnance,  possesses  the 
same  general  features  as  the  one  adopted  for  the  12-incn  rifle.  The 
same  elevating  and  depressing  apparatus  is  used  as  on  carriage  No.  1. 

To  check  recoil  a  hydraulic  buffer  is  used,  which  may  be  described 
as  follows : 

The  buffer,  securely  placed  in  the  front  of  the  chassis,  consists  of  a 
cast-iron  cylinder  78  inches  long,  the  exterior  and  interior  diameters 
being,  respectively,  11  inches  and  8  inches.  The  cylinder  is  closed  at 
each  end  by  a  cast-iron  cap  flrmly  attached  tb  the  cylinder  by  a  series 
of  screws.  For  the  purpose  of  admitting  water  or  any  non-freezing 
fluid  that  may  be  used,  a  hole  three-fourths  of  an  inch  in  diameter  and 
16.25  inches  from  the  rear  is  bored  on  the  upper  surface  of  the  cylinder. 
A  similar  hole  in  the  bottom  of  the  front  cylinder-cap  permits  the  fluid 
to  be  withdrawn.  Each  hole  is  closed  by  a  screw-plug.  The  piston-rod, 
2.25  inches  in  diameter,  is  made  of  wrought  iron,  and,  after  passing 
through  the  rear  cap,  is  attached  to  a  cross-head  of  wrought  iron  11.25 
inches  high  and  26  inches  long,  which,  in  its  turn,  is  secured  to  the  rear 
of  the  top  carriage.  To  allow  the  piston-rod  a  vertical  play,  the  hole 
through  which  the  end  passes  is  made  oblong.  Through  the  ring  which 
forms  the  end  of  the  rod  a  steel  cylindrical  pin  is  passed,  at  each  end 
of  which  is  a  steel  friction-roller.  The  piston-head,  of  wrought  iron  2.5 
inches  thick,  is  pierced  with  two  holes  near  its  circumference  on  opposite 
sides  of  the  rod.  These  holes,  seven-eighths  of  an  inch  interior  diameter, 
flare  out  both  ways  2.5  inches  and  give  the  fluid,  acted  upon  by  the 
piston-head  when  the  gun  is  fired,  sufficient  escape,  and,  while  checking 
recoil,  allows  the  top  carriage  to  move  back  without  strain. 

To  the  top  of  each  rail  of  the  chassis,  and  95  inches  from  the  front 
end,  is  bolted  an  incline  or  wedge,  having  a  rise  of  2.5  inches  in  64 
inches.  Its  breadth  is  3.25  inches.  Near  the  end  of,  and  in  this  incline, 
a  cut  is  made  6  inches  wide,  to  receive  an  angle-iron  6  inches  by  6 
inches.  To  this  angle-iron  3  spring  hurters  of  rubber,  5  inches  long  by 
5  inches  diameter,  are  secured  by  screw-bolts.  The  upper  carriage  is 
provided  with  two  sets  of  wheels  or  rollers,  which  are  secured  to  the 
front  and  rear ;  the  first,  by  pieces  of  wrought  iron  bolted  on  each  side 
of  carriage,  and  the  latter  by  bronze  Ys  screwed  and  keyed  to  the  rear 
end  of  carriage.  The  rear  wheels  have  eccentrics.  In  recoiling,  after 
firing,  the  carriage  starts  and  moves  on  sliding  friction,  but  when  it 
has  accomplished  part  of  the  rise  the  sliding  becomes  rolling  friction, 
and  the  ascent  of  the  inclined  plane  absorbing  a  considerable  portion  of 
the  recoil.  To  prevent  the  carriage  running  in  battery,  as  it  would  nat- 
urally do  after  striking  the  hurters,  two  sets  of  couplings  are  used  ;  one 
set  permanently  fixed  to  the  bottom  transom  of  the  upper  carriage, 
and  the  other  set  to  the  side  of  the  chassis-rails.  The  latter  are  hinged, 
and  when  it  is  desirable  to  release  the  gun,  as  after  loading,  are  moved 
by  means  of  suitable  levers  conveniently  placed  on  the  outside  of  the 
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cbassis-rails.  Upon  releasing  tbe  catches  or  coaplings  the  gan  raos 
promptly  and  easily  into  battery.  To  the  front  transom  of  the  chassiB 
are  secored  by  similar  irons  the  same  number  and  kind  of  hnrtere  as 
those  at  the  rear.  For  working  of  carriage,  see  table  'So.  2,  aooom- 
panyiug. 

Gabbiage  No.  4.    (Plate  IV.) 

Has  the  same  hydranlic  buffer  as  No.  3,  but  has  no  inclined  plaoe, 
side-catches,  or  elevating-racks,  the  gun  being  elevated  and  depressed 
by  means  of  the  lever  and  fulcrum  used  on  the  10-ineh  S.  B.  Rodman. 

In  place  of  the  front  and  rear  eccentric  rollers  used  on  No.  3,  it  has 
the  same  axles  and  wheels  as  Nos.  I  and  2.  It  is  provided  with  the 
same  rubber  hurters  and  counter-hurters  as  No.  3. 

S.  CRISPIN, 
BvL  Col.  JJ.  8.  A.y  Lieut.  CoL  of  Ordnance^ 

President  of  the  Board. 
T.  J.  TREADWELL, 

Major  of  Ordnance. 
T.  G.  BAYLOR, 

Major  of  Ordnance. 
FRANK  H.  PHIPPS, 
Copt,  of  Ordnance^  Recorder. 
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APPENDIX  Q. 

Firing  tdth  experimental  gunSj  and  other  tests  and  experiments  made  at 

Sandy  Hooky  N.  J, 

Office  of  the  Ordnance  Board,  U.  S.  A., 
.  New  York  City^  August  16,  1877. 

Sir  :  I  have  the  honor  to  traDsmit  herewith  records  of  firiDg  with  the 
experimental  guns  at  Sandy  Hook,  and  other  tests  and  experiments  made 
by  The  Ordnance  Board  from  dates  of  last  reports  up  to  Jane  30, 1877. 
Very  respectfully,  your  obedient  servant, 

S.  CKISPIN, 
Bvt.  Col^  U.  S.  A.J  Lt  Col.  of  Ordnance^ 

President  of  the  Board, 


Records  of  firing  with  the  experimental  guns  at  Sandy  Hookj  and  other  tests 
and  experiments  made  by  The  Ordnance  Board  from  dates  of  last  reports 
up  to  June  30,  1877. 

Gun  No.  1. — 8-inoh  converted  rifle,  wrought-iron  tube. 

For  description  of  gun,  see  Appendix  E,  Eeport  of  the  Chief  of  Ord- 
nance for  1875. 

CARRIAGE  and  POWDER. 

The  same  carriage  as  that  described  in  report  above  referred  to  has 
been  used,  with  some  slight  modifications  of  the  elevating  and  depress- 
ing rack  to  diminish  weight,  and  the  enlargement  of  the  trunnion- beds, 
necessitated  by  the  application  of  eccentric  trunnion-rings  to  overcome 
preponderance. 

Since  last  report  DuPont's  hexagonal  powder  has  been  exclusively 
used. 

EXPERIMENTS  AND  TESTS. 

The  last  report  of  the  board  includes  the  700th  round.  (See  report  of 
October  2, 1875,  page  116,  Report  of  Chief  of  Ordnance  for  1875  J  since 
which  time  the  gun  has  been  fired  76  times,  for  record  of  which  see 
accompanying  Table  No.  1.  A  record  of  firing  for  endurance  from  the 
514th  to  the  671st  round,  compiled  by  Oapt.  Geo.  W.  McKee,  is  also 
submitted,  Table  2.  After  the  completion  of  the  761st  round  the  gun 
was  sent  to  Philadelphia  for  the  Centennial  Exhibition,  at  the  conclu- 
sion of  which  it  was  returned  to  Sandy  Hook. 

It  has  now  been  fired  776  times,  and  is  still  in  a  good  and  serviceable 
condition ;  the  examinations  of  the  bore  and  star-gauge  records  both 
show  no  serious  abrasions  or  enlargements.  (See  star-gauge  record, 
Table  3.) 

GUN  NO.  6 8-INCH  CONVERTED    RIFLE  WROUGHT  IRON  TUBE,  AMERI- 

CAN. 

A  description  of  gun,  carriage,  powder,  and  projectiles  is  given  in 
report  of  The  Ordnance  Board  of  October  18, 1876,  and  included  iu  Eeport 
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of  Chief  of  Ordnance  of  1876,  Appendix  L.  This  report  inclades  firing 
up  to  October  11, 1876,  or  517  rounds.  It  has  since  been  fired  73  rounds 
in  the  test  of  powders  and  altered  carriages,  for  records  of  which  see 
accompanying  Table  4. 

The  table  of  enlargement  accompanying  No.  5  shows  the  gun  after 
590  rounds  to  be  in  a  good  and  serviceable  condition. 

GUN  NO.  4. — ^9-INCH  CONVERTED  RIFLE,  STEEL  TUBE. 

Description  of  gun.  • 

This  gun  is  fully  described  in  the  report  of  the  oonstraetor  of  ord 
nance  of  September  25, 1876,  aud  is  embodied  in  the  Beport  of  the  Chid 
of  Ordnance  for  1876. 

CARRIAGE. 

The  carriage  is  es^iitially  the  same  as  the  one  used  with  8-ineh  rifle 
No.  1,  and  described  in  report  of  board,  having  the  same  recoil-check 
and  heavy  elevating  and  depressing  rack  since  improved. 

POWDER 

The  kinds  used  during  the  tests  so  far  made  have  been  as  follows:     « 

From  1st  to  35th  round,  inclusive,  DuPont's  hexagonal,  P.  U.  B.  V., 
density,  1.75. 

From  61st  to  110th  round,  inclusive,  DuPont's  hexagoual,  F.  U.  £.  V^ 
density,  1.75. 

From  36th  to  58th  round,  inclusive,  DuPont's  hexagonal,  F.  P.  G.H., 
depsity,  1.785. 

From  117th  to  118th  round,  inolasive,  DuPont's  hexagofial,  F.  P.  6. 
H.,  density,  1.785. 

From  llltb  to  114th  round,  iuolusive,  Laflin  &  Bi^nd  cabi^tili  den- 
sity, 1.785. 

The  59th  aud  115th  ronuds,  Hazard  A,  densi^,  1.7643. 

The  60th  and  116th  rounds,  Hazard  B,  density,  1.7555. 

PROJECTILES. 

The  numbers,  kinds,  aud  weights  of  the  projectiles  used  are  «hown  in 
the  accompanying  Table  No.  6,  compiled  by  Oapt.  G-eo.  W.  MoEee, 
Ordnance  Corps.  For  condition  of  gun,  see  table  of  enlitrgemeDto  ao- 
companying  No.  7. 

TESTS  OF  POWDER. 

For  kind,  sizes,  weights,  &c.  of  powders  tried,  see  tables  accompany- 
ing Nos.  8,  9,  and  10. 

REMARKS. 

During  the  trials  of  the  8-inch  and  9-inch  rifles,  several  varieties  ot 
powder  have  been  tested  both  in  these  guns  and  in  the  15-inch  smooth- 
bore. The  results  with  the  DuPont's  hexagonal  powders  were  gener- 
ally good,  especially  the  one  marked  £.  Y.,  having  a  density  of  1.75 ; 
all  the  other  lettered  samples  were  intended  to  be  duplicates  of  £.  Y., 
and  one  of  these  samples,  £.  Y.  G.  I.,  gave  even  better  results.  See 
Table  No.  8. 
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Some  few  rounds  of  a  cubieal  powder  from  LafLin  &  Band  were  fired 
in  the  9-inch  rifle  and  15-inch  smooth-bore,  (see  Tables  Nos.  9  and  10,) 
which  gave  in  the  first  case  excellent  results ;  that  tried  in  the  15-inch 
smooth-bore  gave  fair  but  not  as  good  results  as  the  hexagonal  E.  V. 

None  of  the  experimental  powders  have,  so  far,  been  sufficiently  tested 
to  enable  the  board  to  decide  definitely  as  to  their  merits,  but  further 
experiments  wiU  be  made  with  those  which  promise  best. 

S.  CRISPIN, 
Bvt  OoL,  U.  /8.  A.y  LL  Col.  of  Ordnance^ 

President  of  the  Board. 
T.  J.  TKEADWELL, 

Major  of  Ordnance. 
T.  Q.  BAYLOE, 

Major  of  Ordnance. 
FRANK.  H.  PHIPPS, 
'  Captain  of  Ordnance^  Recorder. 
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Table  No.  3. — Table  of  enlargements  of  S-inch  converted  rifle  No»  1. 
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A. 

Enlargement  from  oolamn  A,  (after  "setting^ap*'  < 

of  tube.) 
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a  041 

31 

0.0105 

7.985 

1 

0.013 

0.009 

0.010 

O.Oll 

0.013 

0.015 

0.015 

0.033 

aoM 

34 

0.0100 

7.985 

0 

0.009 

0.006 

0.007 

0.008 

0.010 

0.011 

a  Oil 

0.017 

ao96 

37 

0.0100 

7.985 

^n 

0.007 

0.004 

0.004 

0.005 

aoo7 

0.008 

O.OOb 

aooe 

a  015 

40 

9.0100 

7.985 

§< 

0.003 

0.003 

0.003 

0.005 

0.006 

0.007 

0.007 

0.007 

a  010 

45 

0.0100 

7.985 

% 

0.002 

0.003 

0.002 

0.003 

0.004 

0.005 

0.005 

0.005 

0.007 

50 

0.0095 

7.985 

0.003 

0.003 

0.003 

0.003 

0  003 

0.004 

0.004 

0.004 

0.006 

55 

0.0095 

7.985 

pa 

0.001 

0.001 

0.001 

0.001 

0.008 

0.003 

0.003 

aoo4 

aoos 

60 

0.0095 

7.9d5 

M 

0.001 

0.001 

0.001 

0.001 

0.001 

0.008 

0.009 

0.003 

0.004 

65 

0.0095 

7.985 

s 

0.001 

0.000 

0.000 

0.000 

0.001 

0.003 

0.002 

0.003 

0.004 

70 

0.0095 

7.985 

^ 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

O.0OS5 

0.004 

aoo4 

80 

0.0095 

7.985 

fe 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.009 

0.003 

O.00S 

00 

0.0095 

7.985 

"S 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.003 

aoos 

100 

0.0095 

7.985 

aooo 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.009 

0.008 

118 

a  0095 

7.985 

J;25 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.003 

ao6 

W.  8.  STARRING. 

LieuUruuU  i^  Ordnemu. 

The  Ordnance  Board  convened  nnder  orders  of  the  War  Department,  Special  Order  No.  129,  of  Jooe 
97, 1876. 

FRANK  H.  PHIPPS, 
Captain  qf  Ordnance^  Rec(irri». 
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Table  No.  7. — Table  of  enlargements  of  9-inch  converted  rifle  No,  4. 


Inches  from  bottom  of  bore. 

Original  diameter  of 
bora 

Enlargement  after  a 
totalof  5  roonds. 

Enlargement  after  a 
total  of  31  rounds. 

15 

9.039 
9.039 
9.038 
9.038 
9.037 
9.037 
9.035 
9.035 
9.035 
9.034 
9.035 
9.035 
9.036 
9.037 
9.039 
9.037 
9.037 
9.039 
9.041 
9.041 
9.041 
9.046 

0.001 

0.001 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 

0.000 

0.001 

0.000 

0.001 

0.001 

0.003 

0.0005 

0.0035 

0.001 

0.001 

0.000 

0.003 

0.003 

0.000 

0.003 
0.002 
0.002 
0.001 
0.001 
0.001 
0.008 
0.001 
0.002 
0.001 
0.003 
0.001 
0.002 
0.003 
0.001 
0.004 
0.003 
0.001 
0.000 
0.003 
0.003 
0.001 

0.004 

17 

0  004 

19 

0  004 

31 

0.002 

S3 

0.003 

25 

0.003 

88 

0.003 

31 

0.003 

35 

0.003 

41 

0.003 

45 

0.003 

51 

0.003 

55 

0.003 

61 

0.003 

65 

0.003 

71 

0.006 

75 

0.003 

85 

0.002 

95 

0.001 

105 

0.003 

115 

127 

0.003 
0.001 

W.  S.  STARRING. 

Lieutenant  of  Ordnance. 

The  Ordnance  Board  convened  under  orders  of  the  War  Department,  Special  Order  No.  129,  of  June 
27, 1876. 

FRANK  H.  PHIPPS, 
(Japtain  of  Ordnance,  Recorder, 
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APPENDIX  E. 

Construction  of  a  breech-loading  rifled  homizerj  caliber  6  inches. 

Office  of  the  Constbuctob  of  Obdnance,  U.  3.  Abmt, 

New  York  City^  June  18, 1877. 

Sib  :  I  have  the  honor  to  snbmit  herewith,  report  of  the  constraction 
of  the  6-iDch  Moffatt  breech-loading  rifled  howitzer. 
Very  respect^ally,  your  obedient  servant, 

8.  ORISPm, 
Bvt.  CoLj  U.  8.  A.  Lt,  CoL  of  Ordnance^ 

Constructor  of  Ordnance. 
The  Chief  of  Obdnance,  U.  S.  A., 

Washington^  £>,  C. 

The  Moffatt  6  inch  breech-loading  rifled  howitzer. 

In  consideration  of  the  satisfactory  resolts  obtained  with  the  3.07-inch 
MofEatt  breech-loading  field-piece,  as  tested  nnder  the  supervision  of  this 
office,  and  also  of  the  evident  advantages  to  be  secured  by  the  substitu- 
tion of  a  breech-loading  rifled  howitzer  for  the  present  8-inch  muzzle- 
loading  smooth-bore  howitzer,  of  at  least  equal  power  to  the  latter  gun — 
for  flank  defense  and  siege  purposes — a  result  believed  to  be  attainable 
with  this  system  by  a  6-inch  caliber,  it  was  decided  to  construct  such  a 
howitzer  on  the  Moffatt  plan  for  experiments  and  tests^  under  the  pro- 
visions of  the  act  of  June  23, 1874,  appropriating  $10,000  for  ^^  the  pur- 
pose of  continuing  experiments  on  breech-loading  cannon." 

The  piece  was  manufactured  at  the  South  Boston  foundry  under  in- 
structions from  this  office,  Mr.  Moffatt,  the  inventor,  having  the  immediate 
supervision  of  the  work.  It  was  completed  in  June  1876,  and  was  sent 
to  Sandy  Hook,  New  York  Harbor,  for  experiments  and  tests,  under 
the  direction  of  The  Ordnance  Board. 

desceiption  of  the  howitzeb. 

The  6-inch  howitzer  is  devised  upon  the  same  plan  as  the  3.07-inch 
Moff'att  breech-loading  field-piece;  the  slight  changes  in  construction 
resulting  either  from  some  observed  imperfection  in  the  working  of  the 
mechanism  in  the  field-piece  or  from  the  employment  of  a  different  na- 
ture of  ammunition  in  the  howitzer.  A  brief  description  here  will  there- 
fore suffice. 

Plate  I,  Figs.  1  and  2.-^The  howitzer  consists  of  a  steel  body  A,  to 
which  is  adapted  the  Moffatt  breech-mechanism,  a  conical  breech-plug 
closing  the  bottom  of  the  bore  through  the  agency  of  a  strap  or  yoke  S, 
which  locks  into  lugs  on  the  sides  of  the  breech  for  the  support  neces- 
sary to  resist  the  shock  of  discharge,  and  which  is  attached  to  the 
trunnions  as  an  axis  of  motion.  The  chamber  is  opened  by  tilting  up 
the  breech  of  the  howitzer  with  a  lever  D,  whereby  the  block  falls  back 
upon  the  strap  and  uncovers  the  bore.  In  place  of  a  leather  strap  to 
insure  the  opening  of  the  breech,  a  heel  F  is  attached  to  the  hinge  of 
the  breech-block,  which,  coming  in  contact  with  the  strap  as  the  breech 
is  raised,  throws  down  the  block,  and  by  the  same  movement  turns  with 
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tbe  hinge  so  as  to  clear  the  strap.  The  lockingboft  is  bored  throagh 
axially  for  the  reception  of  a  tiring-pin  P,  with  which  to  explode  the 
charge  when  primed  metallic  cartridges  are  employed.  An  ordinary 
vent  is  also  provided  by  means  of  which  the  charge  can  be  ignited  by  a 
friction-primer. 

RIFLING  AND  CHAMBERING. 

The  rifling  consists  of  seventeen  lands  and  grooves  each. 

Width  of  lands 0. 50  inches. 

Width  of  grooves 0.6088  inch. 

Depth  of  grooves 0. 075  inch. 

Twist  uniform,  one  turn  in  30  feet. 
The  chamber  is  conical  in  form  and  concen'ric  with  the  bore. 

Length  of  chamber  to  top  of  bevel  . . - .  6  inches. 

Maximum  diameter 6.  2  inches. 

Minimum  diameter,  same  as  the  bore  through  grooves. 
Capacity  of  chamber,  4  pounds  of  powder. 

CARTRIDGE-CASES. 

Plate  II,  Figs.  4  and  5. — The  case  for  use  of  friction-primers  is  of 
metal,  brass  or  tin,  re-enforced  by  a  cup  of  tin  at  the  bottom.  The  bot- 
tom is  of  block-tin,  and  perforated  through  the  center  for  the.  passage 
of  the  flame  from  the  vent.  A  bar  of  tin  covers  this  perforation  on  the 
inside  of  the  case,  and  in  such  manner  as  to  allow  the  entrance  of  the 
flame  from  the  vent,  while  it  cuts  ofif  the  exit  of  the  gases  of  discharge. 
By  this  means,  the  loss  of  gas  through  the  vent  and  the  wear  of  the 
vent  is  avoided.  No  primed  metallic  cartridges  have,  as  yet,  been  sab- 
mitted  for  trial.  An  ejector-spring  is  attached  to  the  breech-blockf 
which,  catching  under  the  flange  of  the  cartridge-case  as  tbe  breech  is 
closed,  throws  out  the  case  when  the  breech  is  opened. 

PROJECTILE. 

The  projectiles  provided  for  trial  with  this  howitzer  are  shown  on 
Plate  II. 

Fig.  1,  represents  a  case-shot,  and  Fig.  2  a  shell,  both  being  fitted 
with  the  Butler  sabot  to  communicate  rotation ;  Fig.  3  represents  a 
canister-shot. 

Weight  of  unloaded  shell 60  pounds. 

Weight  of  loaded  shell - .  - .        pounds. 

Weight  of  case-shot (55  pounds. 

Weight  of  canister-shot -  r 45  pounds. 

CARRIAGE. 

The  howitzer  is  mounted  on  a  service  24-pounder  siege-carriage. 

FABRICATION  OF  THE   GUN. 

The  gun-body  was  made  from  a  steel  block  furnished  by  Thomas 
Firth  &  Sons,  of  ShefQeld,  England.  It  was  cast  in  an  ingot,  forged  to 
dimensions^  and  bored  by  them  to  within  one-quarter  inch  of  its  finished 
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diameter.  The  steel  contained  about  0.64  of  1  per  cent,  of  carbon.  The 
breech-strap  and  block  were  made  in  Boston,  and  were  of  low  steel,  con- 
taining 0.44  of  1  per  cent,  of  carbon. 

INSPECTION. 

The  gan  upon  completion  was  inspected  and  accepted  as  satisfactory. 

PRINCIPAL  DIMENSIONS. 

Diameter  of  bore  across  lands 6  inches. 

Diameter  of  bore  through  grooves 6. 15  inches. 

Diameter  of  bore  through  chamber 6. 2  inches. 

Diameter  of  breechblock  cavity  at  seat  of  gas-check. . .     6,S  inches. 

Diameter  of  breech-block  cavity  at  outer  edge 8. 5  inches. 

Exterior  diameter  of  piece  at  muzzle 12  inches. 

Maximum  diameter 16  inches. 

Diameter  of  trunnions 5. 875  inches. 

Diameter  of  rimbases 8. 6  inches. 

Distance  between  rimbases 16  inches. 

Diameter  of  loop  (over  trunnions)  in  >  vertical 5. 875  inches. 

breech-straps )  horizontal 6. 075  inches. 

Length  of  gun  body 78  inches. 

Total  length  of  gun . . .  v 88  inches. 

Length  of  bore 69.625  inches. 

Length  of  rifled  portion  of  bore 64. 625  inches. 

Length  of  chamber  to  top  of  bevel 5  inches. 

Length  of  bevel  joining  lands  to  chamber 1  inch. 

Pitch  of  rifling,  uniform,  one  turn  in 30  feet. 

[Number  of  grooves  and  lands,  each 17 

Width  of  lands 0. 50  inch. 

Width  of  grooves 0. 6088  inch. 

Depth  of  grooves 0. 075  inch. 

Leqgth  of  trunnions 6. 875  inch. 

Weightofgun pounds, 

S.  CRISPIN, 
Bvt  CoLy  U.  8.  A.y  Lieut.  Col.  of  Ordnance^ 

Constructor  of  Ordnance. 
United  States  Ordnance  Agency, 
Neic  Yorkj  June  18, 1877. 
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APPENDIX  S. 

Construction  of  DeatCs  patent  bronze  gun;  caliber ^  3i  inches. 

Office  of  the  Constructor  of  Ordnance, 

New  York  Cityj  August  7, 1877. 

Sir:  I  have  the  hoaor  to  transmit  herewith  report  of  the  construction 
of  the  3.5-inch  bronze  muzzle-loading  field-piece,  (Dean's  patent.) 
Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Bvt  CoLf  U.  S.  A.f  Lieuienant'Oolonel  of  Ordnance j 

Constructor  of  Ordnance. 

The  Chief  of  Ordnance,  U.  S.  A., 

Washingtonj  D.  C. 


The  3.54nch  bronze  muzzle  loading  field-piece^  {Dean^s  patent) 

The  3.5inch  bronze  muzzle-loading  field-piece,  (Dean's  patent,)  con- 
structed in  accordance  with  the  recommendation  of  the*  board  of  ex- 
perimental guns,  &c.,  June  22,  1876,  which  was  as  follows : 

"The  board  recommends  the  construction  of  one  field  or  siege  rifle,  the 
kind  and  caliber  to  be  hereafter  determined  by  the  board,  and  after  cor- 
respondence with  the  founders  as  to  their  present  plant  for  construction, 
&c.,  the  bronze  to  be  furnished  by  the  United  States  Government." 

The  3.5-inch  bronze  rifled  field-gun^  {Dean^s  patent) 

This  gun  was  manufactured  at  the  foandry  of  the  South  Boston  Iron 
Company,  under  the  supervision  of  the  patentee,  Mr.  Samuel  D.  Dean, 
and  in  conformity  with  an  order  from  the  constructor  of  ordnance  dated 
August  23, 1876.'   It  was  completed  and  accepted  about  April  21, 1877. 

DESCRIPTION. 

Plate  I.— ^The  gun  is  constructed  on  the  plan  of  the  3.5-inch  Kodman 
m  uzzle-loading  rifle,  model  1870.  It  is  without  preponderance.  Its  length 
and  weight  are  very  nearly  the  same  as  those  of  the  light  12-pounder, 
and  it  is  adapted  to  the  same  carriage.  The  main  peculiarity  in  its  con- 
struction consists  in  the  application  of  Mr.  Dean's  patent  process  for 
condensing  and  hardening  the  metal  of  the  bore. 

RIFLING  AND  VENTING. 

The  rifling  consists  of  seven  lands  and  grooves  each.  The  lands  are 
0.50  inch  in  width.  The  grooves  are  1.07'inches  in  width  and  0.075  inch 
in  depth.  The  twist  is  uniform,  making  one  turn  in  12  feet.  The  vent 
is  in  the  normal  position,  on  the  top  of  the  gun. 
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FABRICATION. 

TheguD  was  cast  solid  Id  a  cast-iron  flask  or  ^^chilPaboat  Scinches  thick, 
the  interior  surface  being  covered  with  a  slight  coating  of  clay  and  sand. 
It  was  found  necessary  to  make  two  castings,  as  the  first  one  proved  to 
be  defective.  The  metal  used  consisted  of  three  old  bronze  G-ponnders 
furnished  by  the  Ordnance  Department  and  a  part  of  a  bronze  12- pounder 
on  hand  at  the  foundry.  At  the  second  casting  the  metal  of  the  rejected 
piece  was  returned  to  the  furnace,  with  the  exception  of  a  section  re- 
served for  tests,  and  another  part  of  the  12-pounder  was  added  to  sapplj 
the  deficiency.  The  weight  of  the  charge  of  metal  was  3,364  ponnd.s 
the  time  of  melting  1  hour  50  minutes,  and  time  of  fusion  1  hoar  10 
minutes.  The  gun  was  removed  from  the  flask  18  hours  after  casting, 
and  when  thoroughly  cooled  was  placed  in  a  lathe  and  the  sinking  be^ 
cut  off.  It  was  next  bored  out  in  a  boring-machine  to  a  diameter  of 
3.37  inches. 

Plate  11. — To  condense  the  metal  of  the  bore  the  gun  was  then  inclosed 
in  the  iron  flask  in  which  it  was  cast,  and  was  placed  iu  the  condensing 
machine  and  firmly  secured  by  heavy  iron  rod^.  Six  mandrels,  varying 
in  diameter  from  3.42  inches  to  3.50  inches,  were  used  in  the  operation. 
These,  by  means  of  a  hydraulic  press  of  lOinch  bore,  were  in  the  orderot 
their  size  successively  forced  down  the  bore  of  the  piece  and  withdrawn, 
and  the  operation  was  repeated  until  the  most  of  the  resilience  of  the 
metal  had  been  overcome  and  the  bore  enlarged  to  very  nearly  3.j<> 
inches  in  diameter.  Thepressures  used  varied  from  500  to  2,400  pounds 
per  square  inch — making  a  total  pressure  of  from  19^  to  94  tons. 

Alter  condensing  the  bore  the  gun  was  removed  to  the  rifling-machine 
and  rifled,  the  grooves  being  planed  out  to  a  little  less  than  the  required 
depth.  It  was  then  put  back  in  the  condensing- machine  and  the  bore 
still  further  enlarged  by  means  of  an  expanding  mandrel  so  constructed 
as  to  follow  the  opposite  lands  and  grooves.  On  account  of  a  slight 
error  in  the  width  of  the  rifling-tool,  the  grooves  were  left  too  narrow 
for  the  ribs  of  the  mandrel,  and  'consequently  the  edges  of  the  lands 
were  slightly  abraded  in  the  operation.  A  little  grinding  with  fine 
emery  removed  much  of  the  rough  edge  left  upon  the  lands^  bat  did  not 
wholly  restore  the  smoothness  desired. 

In  this  connection  it  should  be  stated  that  the  condensing  process  was 
only  applied  to  the  cylindrical  portion  of  the  bore,  and  consequently  the 
metal  at  the  bottom  was  left  in  its  ordinary  condition.  The  gun  was 
next  turned  down  in  lathes  to  its  prescribed  exterior  dimensions  and  a 
copper  vent-piece  inserted. 

TESTS. 

Two  specimens,  one  from  the  outside  and  one  from  near  the  center, 
were  taken  from  the  sinking  head  next  to  the  muzzle  and  t4^sted  for 
tenacity  and  density,  with  the  following  results : 

Tenacity.     DeDsitv. 

Outside  specimen 48, 230    8.  om 

Inside  specimen 34,  706    8. 5651 

To  test  the  efl'ect  of  the  condensing  process  upon  the  physical  proper- 
ties of  the  metal,  a  section  taken  from  the  first  casting  was  bored  out 
and  condensed  in  the  same  manner  as  the  bore  of  the  gun.  A  ring  was 
then  cut  off'  and  turned  down  to  0.133  inch  in  thickness  and  testai  for 
density.    For  hardness  two  specimens  were  tested,  one  taken  from  the 
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hardened  bore  and  one  from  the  outside.    A  specimen  for  tenacity  taken 
from  the  hardened  portion  was  also  tested. 
The  following  results  were  obtained  : 

Density  of  ring 8.7065 

Hardness  of  unhardened  specimen 1.4049 

Hardness  of  condensed  specimen 5.1158 

Tenacity  of  condensed  specimen 51,571 

The  comparisons  for  hardness  are  with  wrought  copper  as  1. 
An  inside  specimen,  uncondensed,  from  the  same  block  gave  the  fol- 
lowing results : 

Density 8.3512 

Tenacity 35,810 

INSPECTION. 

The  gun  was  duly  inspected  when  completed  and  was  accepted  as 
satisfactory.    The  following  were  the  principal  dimensions  : 

Exterior  diameter  at  the  muzzle 6.70  inches. 

Exterior  diameter  12  inches  from  muzzle 7.12  inches. 

Exterior  diameter  24  inches  from  muzzle 8.01  inches. 

Exterior  diameter  36  inches  from  muzzle 9.42  inches. 

Exterior  diameter  48  inches  from  muzzle. 10.69  inches. 

Exterior  diameter  54  inches  from  muzzle 11.04  inches. 

Exterior  diameter  60  inches  from  muzzle 11.18  inches. 

Exterior  diameter  62  inches  from  muzzle,  (maximum) 11.22  inches. 

Exterior  diameter  65  inches  from  muzzle 11.05  inches. 

Diameter  of  knob  of  cascabel 3.75  inches. 

Diameter  of  neck  of  cascabel 2.68  inches. 

Diameter  of  trunnions 4.2  inches. 

Diameter  of  rimbases 5.68  inches. 

Wth  of  truanioos,{Sg't  •;........................  3.23  inches. 

Distance  between  rimbases 11.05  inches. 

Width  of  grooves 1.07  inches. 

Depth  of  grooves 0.075  inches. 

Width  of  lands 0.5  inches. 

Twist  of  rifling 144  inches. 

Length  of  bore 65.03  inches. 

Length  of  rifling 60.378  inches. 

Axis  of  vent  from  bottom  of  bore 1.46  inches. 

Total  length  of  piece 73.86  inches. 

Weight 1,322  pounds. 

The  gun  was  sent  to  Sandy  Hook  May  25,  1877,  for  proof  and  trial. 

S.  CRISPIN, 
Bvt  CoLj  U.  8.  A.,  Lieutenant' Colonel  of  Ordnance^ 

Constructor  of  Ordnance. 
United  States  Ordnance  Agency, 

New  York  City,  August  7,  1877. 
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APPENDIX  T. 

Carriage  and  chassis  for  the  12'inch  rifle. 

Office  of  Constructor  of  Ordnance, 

New  York  City,  Augunt  7, 1877. 

TSir:  I  have  the  honor  to  inclose  herewith  the  correspondence  relatr 
ing  to  the  proposed  carriage  and  chassis  for  the  12inch  rifle — experi- 
mental ;  also  a  general  description  of  the  same  and  the  platform.  The 
carriage  and  chassis  are  now  in  course  of  construction  at  the  works  of 
Messrs.  C.  H.  Dolamater  &  Co.,  New  York  City,  and  it  is  expected  they 
will  be  completed  about  the  middle  of  the  present  month.  The  platform 
is  now  in  process  of  construction,  and  will  be  completed  prior  to  its 
being  needed  for  the  service  of  the  carriage  and  chassis. 
Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Bvt  Col.^  U.  S.  A.,  Lieutenant-Colonel  of  Ordnance^ 

Consiructor  of  Ordnance. 
The  Chief  of  Ordnance,  U.  S.  A., 

'         Washington,  JD.  C. 


Office  op  Constructor  of  Ordnance, 

New  Yot^k  City,  February  9,  1877. 

Sir:  I  have  the  honor  to  inclose  herewith  drawings  and  description 
of  the  carriage  and  chassis  proposed  for  the  experimental  12-inch  rifle 
now  being  built  at  the  South  Boston  foundry. 

The  necessity  of  devising,  constructing,  and  testing  an  experimental 
carriage  and  chassis,  with  the  view  to  the  perfecting  of  a  carriage- system 
suitable  for  the  service  of  our  heaviest  calibers  for  coast-defense,  being 
recognized  as  urgent,  the  subject  has  received,  for  the  last  few  months, 
the  attention  of  this  office,  and  the  result  has  been  the  preparation  of 
drawings  for  an  experimental  carriage  and  chassis  for  a  12-inch  rifle, 
which  are  herewith  submitted,  together  with  the  inclosed  description,  for 
your  consideration.  If  approved,  it  is  suggested  that  I  be  authorized 
by  the  Department  to  have  d.  carriage  and  chassis  constructed  at  once, 
to  be  ready  for  service  with  the  12  inch  rifle  now  in  process  of  construc- 
tion. 

Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Bvt,  CoLj  Z7.  S.  A,,  Lieutenant- Colonel  of  Ordnance^ 

Constructor  of  Ordnance. 
The  Chief  of  Ordnance,  U.  S.  A., 

Washington,  D.  C. 


General  description  of  the  proposed  carriage  and  chassis  for  the  new  \24nch 

rifle — experimen  tal. 

The  essential  elements  of  strength,  solidity,  and  economy  in  construc- 
tion were  duly  considered  in  determining  upon  the  plan  of  building  up 
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the  chassis  and  carriage,  independent  of  the  special  appliances  for  trav- 
ersing,  elevating,  checking  recoil,  loading,  and  the  special  appliances  for 
drill  purposes. 

The  use  of  plain  plates,  plain  frames  and  chords  riveted  together,  was 
deemed  the  best  both  for  strength  and  economy.  The  chassis  rails  will 
be  accordingly  built  up  as  follows:  Two  side-pieces  of  boiler-iron,  .75  inch 
thick,  of  the  proi>er  dimensions  and  shape,  are  riveted  to  a  T,  which 
forms  the  upper  chord  of  the  rails.     (See  drawings.*) 

The  bottom  chord  is  a  plain  rail  of  rectangular  cross- section,  riveted 
to  the  side-plates.  The  base  rail  is  of  flat  bar-iron,  secured  to  the  side- 
plates  by  angle-iron  riveted  to  the  rail  and  plates.  Intermediate  vertical 
struts  between  the  plate  and  riveted  to  the  same  (see  drawings)  com^dete 
the  formation  of  the  rails. 

The  build  of  the  pintle-bed,  pintle-tongue,  and  the  general  arrange- 
ment of  the  forks  and  wheels  of  the  chassis,  also  the  arrangemeut  of 
its  transoms,  are  sufficiently  well  illustrated  by  the  drawings  so  as  to 
need  no  special  description. 

The  chassis  has  been  made  longer  than  believed  to  be  necessary  for 
service.  This  secures  a  margin  for  such  alterations  as  experiments  may 
show  to  be  important.  The  entire  length  of  the  chassis-rail  is  276 
inches. 

The  cheeks  of  the  upper  carriage  are  to  be  constructed  on  the  same 
general  plan.  The  frame  (see  draw  ings)  is  rectangular  in  cross-section 
in  all  its  parts,  and  is  riveted  to  the  side-plates  by  .75  inch  thick  boiler 
iron,  as  seen  in  the  plans  submitted.  * 

The  cheeks  are  assembled — 

1st.  By  a  horizontal  transom  running  the  entire  length  of  the  cheeks 
and  underneath  them,  and  riveted  to  both  by  angle-irons. 

2d.  A  main  vertical  transom,  occupying  a  i>osition  immediately  under- 
neath the  trunnion-beds,  and  secured  to  the  cheeks  by  angle-iron. 

3d.  A  transom,  to  take  the  shock  of  the  system  when  the  gun  is  ran 
into  battery,  is  placed  in  the  immediate  front  of  the  main  transom,  aud 
secured  to  the  cheeks,  as  in  the  latter  case. 

4th.  A  vertical  transom,  angle-ironed,  unites  the  cheeks  at  the  rear, 
and  at  the  same  time  serves  to  receive  the  shock  of  the  carriage  agaiDi»i 
the  rear  butlers  when  the  gun  is  tired  with  maximum  charges.  All 
these  transoms  have  a  thickness  of  1  inch.  The  front  transom,  to  which 
the  pintle  tongue  is  attached,  has,  however,  a  thickness  of  2  inches. 

Weight  of  carriage 15, 840 

Weight  of  chassis 41,854 

Total  weight ....    57, 700 

ARRA?fGEMENTS   FOR   TRAVERSING. 

The  system  is  connected  with  its  platform  by  a  pintle  to  the  front  of 
the  chassis,  and  attached  to  the  latter  by  a  strong  hinged  pintle-tongue. 
This  does  away  with  tiie  old  pintle-transom — a  source  of  weakness  in 
our  present  carriiiges — and  secures  a  better  traverse  of  the  system. 

At  the  immediate  front  of  the  chassis-rails  powerful  forks  are  placed, 

*  Tbis  chonl  ruiiM  horizontally.  This  deparrure  from  the  ordinary'  build  of  our  cbas8i8 
secures  a  more  sightly  rail,  one  of  greater  stren<jfth  ;  reijuoes  the  height  to  be  built  up 
between  the  forks  of  the  rear  wheels  aud  the  platform  at  that  point,  and  yet  leave  am- 
ple height  for  the  traverse- wheels. 
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which  afford  the  supports  for  plain  wrought-iron  rollers  runniug  on  . 
a  broad  flat  traverse-circle  on  the  platform.    Two  additional  sets  of 
forks  with  grooved  wheels,  running  on  racers  adapted  to  the  grooved 
wheels,  complete  the  connection  of  the  system  with  its  emplacement. 

It  will  be  seen  that  the  force  of  the  discharge  is  contemplated  to  be 
borne  by  the  pintle  and  the  two  sets  of  grooved  wheels,  thus  distribut- 
ing the  strains  over  the  entire  extent  of  the  foundations. 

The  traversing  arrangement  contemplates  that  the  plain  front  wheels 
and  two  large  eccentric  wheels,  placed  at  the  immediate  rear  of  the  car- 
riage, together  with  the  pintle  as  a  center,  shall  accomplish  the  work. 
The  eccentrics  are  worked  by  a  ratchet-wheel  and  lever,  so  arranged  as 
to  secure  a  continuous  back  and  forward  motion  in  lieu  of  the  old  system 
of  levers  and  sockets,  which  required  the  removal  of  the  lever  from 
socket  to  socket. 

As  the  gun  is  traversed  when  the  upper  carriage  is  in  battery,  and, 
consequently,  the  weight  almost  altogether  over  the  front  wheels,  it  will 
be  seen  that  the  throwingin  gear  of  the  eccentrics  and  the  working  of 
the  traverse-wheels  will  be  comparatively  esisy.  The  eccentric  throw  of 
these  wheels  is  suflBcieut  to  free  the  intermediate  grooved  wheels  from  their 
circles,  and  thus  prevent  any  binding  on  their  part  in  the  operation  of 
traverse.  The  ordinary  circular  rack  with  its  pinion  and  crank  gives 
motion  to  the  traverse- wheels. 

ARRANGEMENT  FOR  CHECKING  RECOIL. 

This  is  accomplished  by  means  of  a  hydraulic  buffer,  9  inches  in  the 
interior  diameter  of  the  cylinder  and  of  sufficient  leugth  to  secure  7  feet 
of  recoil.  This  attachment  is  made  to  the  carriage  in  the  same  manner, 
and  the  general  details  are  the  same  as  attained  in  the  one  attacheil  by 
this  otBce  to  the  carriage  at  Fort  Wads  worth,  and  successfully  tried. 
(See  report  from  this  office  dated  July  16, 1874.) 

The  only  important  change  is  the  attachment  of  the  piston -rod  to  the 
upper  carriage ;  instead  of  the  ordinary  cross-transom  at  the  rear  of  the 
carriage,  a  powerful  fork  is  bolted  to  the  bottom  of  the  carriage.  The 
fork  is  slit  so  as  to  permit  the  carriage  to  rise  without  carrying  up  with 
it  the  piston-rod,  aud  thus  rendering  it  liable  to  bend  when  the  carriage 
recoils.  The  piston-rod  has  an  eye-bolt  at  its  end,  through  which  passes 
a  strong  steel  bolt,  which  passes  through  the  slot  in  the  fork.  This 
secures  rolling  friction  between  the  rod  and  fork.  The  inclination  of  the 
chassis  rail  is  4^.  About  one  foot  from  the  rear  end  of  the  bottom 
transom  of  the  top  carriage  an  inclUieplane  or  wedge  is  bolted  to  the  top 
of  each  rail,  and  continues  somewhat  beyond  the  counter-hurters.  It 
has  an  inclination  of  2.5^. 

The  upper  carringe  is  provided  with  two  sets  of  wheels,  front  and 
rear,  placed  between  the  cheek-plates  of  the  carriage-cheeks.  The  rear 
wheels  have  eccentrics,  to  be  used  for  drill  purposes.  These  are  not 
used  in  firing.  The  front  wheels  arc  arranged  as  in  the  ordinary  15-inch 
carriage,  the  wheels  not  coming  in  contact  with  the  rail  until  the 
carriage  commences  to  ascend  the  inclined  plane  in  the  act  of  recoil.  The 
rear  wheels  are  not  in  contact  until  they  reach  the  inclined  plane. 

It  will  be  seen  from  the  above  that  the  carriage  starts  on  sliding 
friction,  and,  after  a  distance  of  about  one  foot,  finishes  the  remainder 
of  its  recoil  on  rolling  friction,  the  ascent  of  the  inclined  plane  absorb- 
ing a  considerable  portion  of  the  recoil.  Of  course  the  carriage  would 
run  in  battery  if  means  were  not  provided  to  retain  it  in  a  fixed  posi- 
tion. For  this  purpose  two  sets  of  couplings  are  used,  one  set  pernia- 
nentl}"  fixed  to  the  bottom  transom  of  tiie  upper  carriage,  and  the  other 
set  to  the  side  of  the  chassis-rails.    The  latter  are  hinged,  and  are 
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TOOved,  wben  it  is  desired  to  release  the  gun,  by  means  of  suitable 
levers  conveniently  placed  on  the  outside  of  the  chassis-rails.  The  guu 
is  loaded  in  this  position,  the  muzzle  being  depressed  by  the  elevating 
and  depressing  a])paratus  until  the  muzzle  is  sufficiently  below  the  para- 
pet. When  loaded  and  sufficiently  elevated  above  the  crest,  the  levers 
above  referred  to  are  operated  upon  so  as  to  throw  the  catches  or  coup- 
lings of  the  chassis  out  of  gear  with  the  similar  parts  attached  to  the 
upper  carriage.  The  gun  and  carriage,  being  on  an  Inclined  plane  and 
free  to  move,  runs  promptly  into  battery.  It  will  be  seen  that  this 
arrangement  dispenses  with  the  ordinary  eccentric  movement  necessary 
in  our  present  carriage  in  running  into  battery;  also  provides  means 
for  holding  the  gun  always  in  the  same  position  each  time  for  loading. 
The  ordinary  crane  and  deferential  pulley  are  used  for  loading.  (See 
drawing.) 

ELEVATING  AND   DEPRESSING. 

The  arrangement  for  this  purpose  is  similar  to  that  employed  in 
experiments  with  8-inch  converted  gun  No.  1.  It  consists  of  two  cir- 
cular racks,  each  supplied  with  two  pinions,  one  geared  and  one  lever 
wheel.  The  position  of  the  apparatus  will  be  seen  in  the  drawing:  also 
its  mode  of  attachment  to  the  gun.  The  front  of  the  rack  is  also 
toothed,  and  a  j>inion  working  in  it  communicates  with  a  dial  plate  and 
point,  (situated  on  the  outside  of  the  carria«i:e  cheeks,)  and  thus  enables 
us  to  read  the  elevation  from  the  dial.  For  drill  purposes,  running  the 
gun  out  of  battery  only,  ordinary  blocks  and  tackle,  with  compound 
gear,  are  used.  The  eccentrics  of  the  upper  carriage  are  used  on  these 
occasions,  so  that  it  may  be  constantly  on  rolling  friction.  The  draw- 
ings are  sufficiently  full  in  these  regards  to  render  unnecessary  any 
additional  explanation. 

Steps  and  rails  are  placed  about  the  carriage,  so  as  to  make  access  to 
all  parts  necessary  to  be  reached  convenient  and  prompt. 

ARRANGEMENTS  FOR  LOADING. 

The  exposed  position  of  the  barbette  battery  slopes  render  it  imprac- 
ticable to  adopt  any  system  contemplating  loading  from  the  parapets. 
This  should  only  be  attempted  under  extraordinary  circumstances.  Ac- 
cordingly the  subject  of  loading  under  cover,  using  our  present  emplace- 
ments and  j)resent  system  of  carriages,  has  received  attentive  cousidem- 
tion.  Depressing  the  muzzle  so  as  to  place  it,  say,  two  feet  under  cover 
of  the  parapet,  and  then  loading  with  a  simple  and  well -protected  ap- 
j)aratu8,  worked  almost  immediately  in  contact  with  the  parapet- wall, 
thus  giving  the  most  protection  practicable  for  the  gunners,  seems  to  otter 
an  improvement  well  worth  consideration  and  trial.  The  necessary  space 
l)etween  the  muzzle  and  parapet  must  be  secured.  This  it  is  proposed 
to  obtain  by  using  our  present  pintle  without  change  of  location,  but  dis- 
jjensiug  with  the  present  steps  now  used  for  mounting  the  parapet,  and 
anakiug  the  parapet  walls  the  same  as  now  exists  between  the  emplace- 
ments of  15-inch  guns.  (See  Plate  II,  Fig.  1.)  This  will  cost  but  little, 
it  is  believed,  and  will  secure  about  6  feet  between  the  muzzle  of  the  gun, 
in  the  position  for  loading,  and  the  parapet-wall,  a  space  sufficient  for 
handling  and  inserting  the  cartridge  and  shot  and  for  the  eas^-  working 
of  the  power  designed  to  move  the  rammer.  Rammers,  it  is  intended, 
shall  be  placed  in  small  iron  tubes,  5  inches  in  diameter  and  14  feet  long, 
inserted  into  the  parapet,  either  three  or  six  in  number,  making  proper 
angles  with  the  crest  and  occupying  suitable  positions  in  it  for  loading 
at  (liftereut  points  for  different  arcs  of  traverse.  (See  drawings.)  Tbese 
rammers,  made,  oi  ^e^^xXA^^oo^^^^wc^  to  have  iron  racks  on  their  under 
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sides,  and  are  worked  in  and  out  of  the  bore  of  the  gim  by  simple  pin- 
ions working  in  the  racks,  operated  upon  by  cranks. 

Tbe  raising  of  the  shot  is  done  either  by  a  crane  and  differential  pulley 
or  any  simple  device  for  raising,  placed  in  front  of  tbe  pintle.  The  load- 
ing, it  will  be  seen,  will  be  done  completely  under  cover.  The  gun  will 
have  to  be  depressed  to  an  angle  of  14 J*^  to  secure  the  necessary  cover. 
This,  it  is  believed  from  theory  and  practice,  will  not  be  so  great  as  to 
cause  sliding  of  the  projectile,  as  the  coefficient  of  friction  for  rough  sur- 
faces allows  at  least  this  inclination.  The  power  necessary  to  be  exer- 
cised in  moving  the  projectile  from  the  muzzle  to  its  seat  will  not  at  thi» 
angle  exceed  300  pounds  for  a  700-pound  projectile  ;  and  it  can  easily  be 
calculated  that  a  pinion  (2inch  radius)  with  a  15  inch  crank  can,  with  an 
effort  of,  say,  40  pounds  at  the  crank,  do  the  work  of  loading  the  projec- 
tile easily  and  in  a  short  time,  say  30  seconds.  (See  drawings  for  posi- 
tions and  dimensions  of  rammer-staffs,  cranks,  and  pinions.) 

It  will  be  seen  that  in  firing  at  moving  objects,  different  rammer-staffs 
in  the  parapet-wall  will  come  into  play,  dependent  upon  the  required 
angle  of  fire,  (horizontally.)  At  no  time  can  this  exceed  12  feet  of 
traverse,  using  only  three  rammers  to  each  gun  measured  on  the  traverse- 
circle,  and  this,  it  is  estimated,  can  be  accomplished  in,  say,  10  seconds. 
The  whole  traverse  of  120^  can  be  made  in  40  seconds. 

The  depression  of  the  gun  from  the  highest  angle  to  one  of  loading 
will  occupy  30  seconds. 

The  rammer  heads  will  be  of  sheet-iron,  easily  detached  from  the 
rammer-staff;  and  when  required  the  sponges  can  replace  them  on  the 
staff. 

The  men  traversing,  it  will  be  seen  on  examination,  will  be  compara- 
tively well  protected ;  both  by  the  sufficient  vertical  distance  between 
the  platform  and  crest  at  this  point,  and  by  the  earthen  traverses  on 
the  sides  of  the  gun  and  carriage. 

The  operations  of  elevating  and  depressing  can  be  made  compara- 
tively secure,  but  the  pointing  and  priming  remain  as  at  pre^sent  in  our 
barbette  system  of  serving  heavy  guns. 

The  alterations  in  the  platform  exhibited  (see  Plate  III)  are  made  to 
suit  our  carriages  as  at  present  contemplated;  and  the  wooden  platform, 
which  will  be  used  in  our  experiments  and  tests  with  the  12-inch  gun 
and  its  carriage,  will  be  built  in  conformity  therewith ;  but  what  will  be 
the  best  arrangement  in  this  regard,  provided  this  system  of  carriage 
is  adopted  for  our  present  works  now  suitable  for  the  same,  is  not  my 
province  to  discuss. 

It  is  believed  that  the  above  plan  is  simple,  feasible,  and  economical, 
and  will,  at  a  moderate  cost,  secure  as  much  cover  as  can  be  afforde(J  to 
gunners  maneuvering  and  loading,  especially  the  latter  operation,  where 
we  have  our  present  system  of  barbette  batteries,  exposing,  as  now 
arranged,  our  guns  and  present  system  of  carriages  above  the  parapets. 

It  is  contemplated  to  test  the  system  practically,  as  it  can  be  done, 
when  we  test  the  12-inch  ritle,  at  so  moderate  cost  as  to  be  of  no  mate- 
rial account.  This  plan,  of  course,  only  meets  the  present  conditions 
existing  in  the  construction  of  carriages  and  barbette  batteries,  an 
important  consideration  for  the  present;  but  our  future  improvements 
and  changes,  both  in  the  systems  of  fortifications  and  guns,  will  have 
to  be  met  by  the  provisions  of  carriage  systems  adapted  to  such  changes 
as  progress  may  demand. 

S.  CRISPIN, 
Bvt.  Col,  U,  S,  A.,  Lieutenant- Colonel  of  Ordnance^ 

Constructor  of  Ordnance. 
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APPENDIX  U. 

Fabrication  of  a  12  inch  rijie. 

Office  of  the  Constructor  of  Ordnance,  U.  S.  A., 

Ifew  York  City,  /September  3,  1877. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report  on  the  fabrica- 
tion of  an  experimental  12-inch  cast-iron  rifle  lined  with  a  wroaght-iron 
tube,  covering  the  operations  of  casting  the  gun-casing  and  its  subse- 
quent cooling,  which  is  at  present  the  extent  to  which  the  work  has 
progressed. 

This  report  of  progiess  is  submitted,  as  it  is  not  believed  that  the  gun 
-will  be  finished  prior  to  the  submitting  of  your  annual  report  to  the  Sec- 
retary of  War. 

The  results  of  the  mechanical  tests  of  the  trial-cylinder,  cast  for  the 
purpose  of  determining  the  quality  of  the  iron  which  it  was  proposed  to 
employ  in  the  casing,  and  also  of  the  bar  iron  employed  in  the  manufac- 
ture of  the  wrought-iron  tube,  are  appended. 

Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Bvt.  Colonel  U,  S.  A  ,  Lt,  Col,  of  Ordnance, 

Conifiriictor  of  Ordnance, 
The  Chief  of  Ordnance,  U.  S.  A., 

W^askhifjtony  D,  C. 


rreliminary  report  on  12  inch  experimental  rifle. 

The  constfuction  of  a  12-inch  rifle,  consisting  of  a  cast-iron  casing 
lined  with  a  wrought-iron  tube,  was  recommended  by  the  board  on  ex- 
perimental guns,  &c.,  convened  under  orders  from  the  War  Depart- 
ment, dated  Washington,  October  10,  1874,  and  in  consequence  of  the 
highly  successful  trial  of  an  8-inch  rifle,  converted  from  a  10-inch  cast- 
iron  smooth-bore  Rodman  gun,  by  lining  with  a  coiled  wrought-iron 
tube.  The  recommendation  of  the  board  is  embodied  in  their  report  of 
the  trial  of  the  8-inch  rifle,  published  in  the  report  of  the  Chief  of  Ord- 
nance for  1875,  and  is  as  follows:  • 

Tho  strong  assurances  offered  by  onrexperinionts  that  additional  experimental  guns 
of  the  heaviest  caliber  now  fabricated  by  civilized  nations,  constructed  on  the  principle 
of  combining  cast  iron  with  wrought  iron  off  steel  lining-tubes,  and  after  judicious  and 
well  authenticated  and  matured  plans,  approved  by  the  Department,  will,  when  tested, 
give  successful  results,  and  prove  that  an  effective,  durable,  and  economical  rifle-arma- 
ment can  be  secured,  leads  the  board  to  submit  the  additional  recommendation  that 
Congress  be  asked  to  appropriate  an  adequate  sum  for  further  experiments  and  tests, 
and  especially  for  the  manufacture,  trial,  aud  tests  of  one  10  and  one  12  inch  experi- 
mental rifle,  to  be  constructed  in  ivccordauce  with  the  general  plan  above  suggested. 

The  drawing  of  a  12-inch  rifle,  on  the  plan  above  recommended,  was 
submitted  to  the  board  by  the  constructor  of  ordnance  June  12,  1876; 
the  exterior  model*  of  the  gun  conforming  to  that  adopted  for  12  inch 
riflesby  the  board  on  arsenals,  convened  May  23,  1873,  and  the  thick- 
ness of  the  wrought-iron  tube  to  be  a  question  for  determination  by  the 
board. 
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The  general  details  of  the  gnn  having  been  decided  upon  b^'  the  board, 
and  approved  by  the  Chief  of  Ordnance,  and  the  South  Bostou  Foundry 
having  been  selected  as  the  place  of  fabrication,  after  a  careful  exam- 
ination of  its  facilities,  the  contract  for  the  fabrication  of  the  gun  was 
given  at  this  office  May  1,  1877,  and  work  immediately  commenced 
thereon,  a  suitable  qualitity  of  iron  having  been  previously  selected, 
after  much  careful  experiment. 

At  the  present  date,-  the  casing  of  the  gun,  having  been  cast,  is  now 
in  the  lathe  being  bored  and  turned.  The  wroughtiron  tube  has  been 
received,  and  is  in  excess  of  its  prescribed  dimensions  to  admit  of  being 
finished  to  fit  the  casing. 

The  full  details  of  the  construction  of  the  gun  will  appear  in  the  final 
report  of  its  fabrication  and  proof. 

S.  CRISPIN, 
Bvt.  Colonel  U.  8,  A.,  Li.  Col,  of  Ordnanee^ 

Constructor  of  Ordnance, 


Proposed  models  for  experimental    12'inch    cast-iron  rifle  and   \5'inch 

smoothbore  gun. 

Office  of  United  States  Ordnance  Agency 

AND  New  York  Arsenal, 
iSVtc  York  Cityy  December  26,  1873. 

Sir  :  Referring  to  the  annual  report  of  the  Department,  it  is  observed 
that  a  recommendation  has  been  made  for  the  procurement  for  experi- 
ments and  tests  of  a  cast-iron  muzzle-loading  12-inch  rifle. 

As  a  member  of  the  board  on  heavy  ordnance,  '^  convened  under  orders 
of  the  War  Department  dated  June  20, 1872,"  1  had  occasion  to  examine 
the  drawings  of  the  12-inch  rifle  designed  by  General  liodman,  in  1870, 
and  which  design  is  the  latest,  it  is  believed,  before  the  Department. 

For  reasons  which  I  will  herein  state,  I  deem  it  important  that  prior 
to  the  construction  of  a  12inch  cast-iron  rifle,  if  the  money  should  be 
appropriated,  that  some  of  the  details  of  the  gun  should  be  submitted 
for  revision  to  a  board  of  ordnance  officers. 

It  is  only  proposed  that  such  points  in  the  construction  of  this  gun 
should  be  examined  and  modified  as  the  developments  since  the  date  of 
its  design  would  seem  to  render  important  and  plainly  judicious. 

At  the  time  of  the  proposed  design,  in  1870,  ordinary  mammoth  pow- 
der W41S  our  standard,  and  a  charge  of  70  pounds  was  regarded  as  a 
maximum  for  use  with  this  gun,  and  of  course  the  details  of  the  design 
were  influenced  by  the  character  of  the  powder  and  the  weight  of  charge 
to  be  used.  In  the  more  recent  experiments  this  year  with  the  Krnpp 
SOJ-centimeter  (12.008-inch)  rifle,  as  high  as  143  pounds  of  prismatic 
powder  were  used,  and,  with  004  pound  projectiles,  an  average  velocity, 
at  104  feet  from  the  muzzle,  of  1,511.5  feet  was  obtained,  with  an  average 
pressure  of  from  42,000  to  43,000  pounds  per  square  inch,  the  pressure 
being  taken  with  Rodman's  apparatus.  The  resulting  energy  is,  say, 
23,700,000  foot-pounds  at  the  muzzle. 

In  our  recent  experiments  with  the  12-inch  rifle,  using  hexagonal  pow- 
der, I  find  that  110  pounds  of  powder,  (the  highest  charge  fired,)  with  a 
600-ponnd  projectile,  gave  a  pressure  of  38,000  pounds,  and  a  velocity 
of  1,378  feet.  The  resulting  energy  in  this  case  is  only  17,80O,(K)0  foot- 
pounds. 

The  pressure  i^\)i:3Lctlca!]y  as  great  as  in  the  case  of  the  Krupp  sys- 


BEPORT  OF  THE  CHIEF  OF  ORDNANCE.         60*5 

tem,  yet  the  resulting  force  is  less  by,  say,  6,000,000  foot-pounds,  or  the 
developed  working  force  for  equal  strains  is,  say,  about  three-fourths  of 
that  developed  in  the  Krupp  gun,  the  latter  using  pdsmatic  powders. 

The  trial  of  prismatic  powders,  from  these  results,  should  hence  be  a 
foregone  conchision  in  any  experiments  with  any  12-inch  systems  we 
may  design  to  experiment  with  in  the  future.  The  use,  however,  of 
charges  of  from  140  to  150  pounds  will  necessitate  a  powder-space  longer 
than  it  is  believed  was  contempla4^ed  by  General  Eodman,  and  hence  it 
is  thought  that  it  may  be  important  that  the  position  of  the  maximum 
diameter  in  the  proposed  gun  should  be  changed  to  meet  the  contin- 
gency of  employing  the  prismatic — and  it  may  be  for  our  present  hex- 
agonal— powders. 

The  best  position  for  the  vent  in  the  use  of  the  prismatic  powders,  it 
is  presumed,  is  in  the  line  of  the  axis  of  the  bore,  but  this  need  not  in- 
terfere with  trip^ls  contemplating  the  use  of  any  other  powdera  for  which 
a  different  position  for  the  vent  may  be  deemed  more  desirable. 

A  more  important  question  is,  however,  the  length  of  the  bore.  The 
length  of  the  bore  should,  of  course,  be  sufiBcient  to  allow  the  decom- 
position of  the  maximum  charge  of  powder  which  it  is  deemed  proper 
to  use,  from  consideration  of  what  strains  should  be  a  maximum  for  en- 
durance, and  what  working  force  in  the  projectile  should  be  attained. 
The  Krupp  system  has  a  length  of  bore  of,  say,  230  inches,  whereas 
the  12-inch  rifle  above  alluded  to  has  only  a  length  of  bore  of  195  inches. 
As  maximum  charges  of  prismatic  powder  will  probably  require  a  longer 
bore  than  maximum  charges  of  hexagonal,  (which  powder  in  its  turn  will 
require  a  longer  bore  than  ordinary  mammoth,)  it  is  believed  that  the 
question  of  what  should  be  the  length  of  bore  ought  to  be  considered. 
If  a  change  in  the  position  of  the  maximum  diameter  and  lengthening 
the  bore  should  be  determined  upon,  the  necessary  remodeling  of  the 
gun  resulting  from  these  changes  will  also  require  consideration. 

The  above-mentioned  changes,  if  regarded  as  important,  and  made,  it 
will  be  seen,  will  not  diminish  the  capacity  of  the  gun  for  resisting  either 
the  tangential,  transverse,  or  longitudinal  strains  which  will  be  devel- 
oped in  its  use,  and  the  gun  will  remain  in  these  respects  essentially  as 
General  liodman  modeled  it. 

It  may  be  that  some  of  the  details  of  rifling,  as  well  as  some  minor 
points,  can  be  judiciously  altered. 

Very  respectfully,  your  obedient  servant, 

S.  CRISPIN, 
Brevet  Colotiel  United  States  Army^  Major  of  Ordnance. 

The  Chief  of  Ordnance,  United  States  Army, 

Washington,  D,  C, 

[First  indorsemeirt.] 

Ordnance  Office,  January  5, 1874. 

Eespectfully  submitted  to  the  board  on  arsenals,  &c.,  of  which  Major 
Crispin  is  president,  together  with  a  letter  from  C.  Alger  &  Co.,  on  the 
manufacture  of  a  12-inch  rifle,  for  its  consideration  and  report. 

In  this  conilection  the  board  will  also  consider  and  report  whether  the 
15-inch  gun  needs  modification,  in  view  of  the  increased  charge  of  pow- 
der now  used. 
By  order  of  the  Chief  of  Ordnance. 

S.  V.  BENI5T, 

Major  of  Ordnance. 
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[Second  indorsomeDt.] 

United  States  Ordnance  Agency,  Xew  York, 

June  8,  1874. 

The  board  is  of  the  opinion,  in  view  of  improvements  in  powders,  as 
demonstrated  by  the  recent  trials  of  the  slow-burning  ones,  prismatic  and 
hexagonal  grained,  that  increased  length  of  bores  over  those  found  in 
our  present  models,  both  of  the  12-incb'  rifles  and  15-incli  smoothbores, 
will  probably  be  demanded  in  our  future  construction  of  these  calibers, 
and  it  accordingly  recommends  that  the  attached  plans  (marked  "A"  and 
"B'')  be  adopted  in  the  construction  of  a  12-inch  rifle  and  a  15-ineh 
smooth-bore,  (experimental,)  to  enable  the  Department,  by  experiment, 
to  determine  the  proper  dimension  in    this  regard  of  guns  of  these 

calibers. 

S.  CRISPIN, 
Brevet  Colonel  United  States  Army^  Major  of  Ordnance^ 

President  of  Board  on  ArsenaU^  etc. 


Report  of  the  casting  of  the  casing  of  the  12  inch  experimental  rifle. 

FABRICATION. 

The  gun-casing  was  cast  on  the  Rodman  plan,  and  cooled  from  the 
interior  by  a  current  of  water.  The  pattern  and  flask  for  the  mold  were 
the  same  that  were  used  in  the  construction  of  the  Thompson  12-inch 
breech -loading  rifle.  These  were  altered  to  conform  to  the  different 
exterior  dimensions,  and  a  muzzle  section  30  inches  long  was  added  to 
give  the  additional  length  required.  A  new  core-barrel  was  provided 
on  account  of  the  increased  diameter  of  the  bore  over  the  Thompson 
gun-casing. 

FURNACES  AND  IRON. 

The  ordnance  foundry,  in  which  the  gun-casing  was  cast,  contains 
three  reverberatory  furnaces,  all  of  which  were  charged  to  their  full 
capacity.    The  grades  and  quantities  of  iron  employed  were  as  follows: 

Pounds. 

No.  1,  Dover  pig-iron 22, 500 

No.  2,  Dover  pig-iron 22, 5(K) 

No.  3,  Dover  pig-iron 22,5<H) 

No.  1,  Muirkirk  pig-iron  * 22, 500 

No.  2,  Muirkirk  pig-iron 22, 500 

No.  3,  Muirkirk  pig  iron 22,5(X) 

Remelted  Dover  and  Muirkirk 47, 40i> 

Total 182,  400 

Each  furn.ace  was  charged  with  equal  weights  of  the  different  grades. 

GUN  PIT  AND  FLASK. 

*The  gun-pit  in  which  the  casing  was  cast  is  11  feet  in  diameter  and 
22  feet  in  depth.  The  flask  when  in  the  pit  extended  about  7  feet  alwve 
the  top.  To  conduct  the  metal  from  the  furnaces  to  the  flask,  the  tap- 
bole  of  eacb  fuTW^vi^  'w^s  connected  by  a  runner  with  a  common  reser- 
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voir  or  basin  for  mixing  the  charge;  thence  two  runners  extended  to 
the  flask  connecting  with  side  runners  on  opposite  sides  and  at  points 
about  4  feet  8  inches  from  the  top,  which  was  as  high  as  the  flow  of 
metal  from  the  furnaces  could  reach.  To  fill  the  fla^k  above  this  height, 
it  was  arranged  that  a  portion  of  the  charge  of  one  of  the  furnaces  should 
be  drawn  oft'  into  ladles  to  be  poured  in  at  the  top.  ^ 

CASTING. 

The  fires  were  kindled  in  furnaces  Nos.  2  and  3  at  3.30  a.  m.,  and  in 
No.  1  at  4  a.  m.,  Ma^^  30, 1877.  The  metal  was  down  in  all  the  furnaces 
by  12.30  p.  m.,  though  No.  1  preceded  the  others  by  fully  half  an  hour, 
on  account  of  being  more  advantageously  located  for  feeding  the  fires. 
Tests  of  the  metal  in  fusion  were  made  at  various  intervals.  At  4.4(f 
p.  m.  it  was  found  to  be  in  proper  condition  in  all  the  furnaces  and  they 
were  tapped  simultaneously'.  In  15  minutes  the  mold  was  filled  to  the 
level  of  the  runners  from  the  basin.  The  flow  of  metal  from  the  fur- 
naces was  then  stopped  and  the  connecting  apertures  closed.  Two 
large  ladles  of  metal,  which  had  meanwhile  been  drawn  from  one  of  the 
furnaces,  were  quickly  poured  in  at  the  top  of  the  flask,  which  tilled  it 
to  within  20  inches  of  the  surface.  The  remaining  space  was  filled  by 
adding  three  small  ladles  of  metal,  the  last  one  being  poured  at  5.45 
p.  m.  It  was  found,  however,  the  next  morning,  that  the  surface  of  the 
casting  had  sunk  several  inches  during  the  night  and  more  metal  was 
then  added. 

COOLING. 

The  water  was  let  into  the  core-barrel  at  the  same  moment  that  the 
furnaces  were  tapped  and  circulated  for  42  minutes  at  the  rate  of  60 
gallons  per  minute.  It  was  then  diminished  to  36  gallons  per  minute,  * 
at  which  rate  the  circulation  was  continued  until  shut  oft'  for  the  pur- 
pose of  withdrawing  the  core-barrel.  Fires  were  lighted  in  the  pit  at 
6.06  p.  m.,  and  were  kept  burning  for  about  60  hours.  The  flow  ot 
water  was  stopped  24  hours  after  casting  and  the  core-barrel  removed. 
The  water  was  then  injected  into  the  gun,  and  after  a  short  interval  the 
rate  of  circulation  was  fixed  at  26  gallons  per  minute  and  continued 
until  118J  hours  after  casting,  when  it  was  shut  oft",  excepting  a  small 
stream  ot  half  a  gallon  per  minute,  which  was  allowed  to  circulate  for 
14^  hours  longer.  The  details  of  the  cooling  are  given  in  the  "  state- 
ment of  fabrication  "  heretx)  appended. 

TURNING  AND  BORING. 

When  the  gun  had  become  thoroughly  cooled,  the  flask  was  removed, 
and  the  outside  cleaned  of  as  much  of  the  scale  as  came  off"  readily.  The 
hoisting  from  the  pit  was  attended  with  some  delay  and  difliculty,  as  the 
foundry-cranes  were  too  light  for  the  purpose,  and  additional  hoisting 
machinery  had  to  be  erected  temporarily.  It  was  finally  accomplished 
on  the  twelfth  day  after  casting,  and  the  gun  was  lowered  upon  skids 
alongside  the  pit.  The  remainder  of  the  scale  was  chipped  off  from  the 
exterior,  and  the  bore  wJas  cleaned,  as  far  as  practicable,  after  being 
treated  with  a  solution  of  diluted  sulphuric  acid  to  soften  the  scale. 
The  gun  was  then  transferred  to  the  machine-shop  and  placed  in  the 
heading-lathe.  While  in  this  machine,  the  greater  portion  of  the  super- 
fluous metal  of  the  chase  was  removed  by  cutting  in  at  short  intervals 
to  within  2  or  3  inches  of  the  required  diameter,  and  then  breaking  out 
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the  intervening  rings  with  chisel  and  hammer.  A  ring  for  testing  par- 
poses — 3^  inches  thick — was  cut  next  to  tbe  muzzle,  and,  as  soon  as 
work  upon  the  chase  was  sufficiently  advanced,  was  detached,  together 
with  the  sinking  head. 

The  gun  was  next  transferred  to  a  boring-lathe,  where  the  operations 
of  boring  and  turning  could  be  carried  on  at  the  same  time.  It  is  still 
in  this  machine  at  the  date  of  the  present  writing,  (August  27.)  The 
wort  has  not  yet  progressed  far  enough  to  give  a  positive  assurance 
that  the  casting  is  sound  throughout;  but,  as  far  as  can  be  seen,  there 
are  no  defects  so  serious  as  to  impair  its  serviceability,  nor  are  any 
apprehended. 

TESTS. 

Tbe  ring  taken  from  next  the  muzzle  of  the  gun  was  tested  for  initial 
tension,  and  specimens  were  afterward  taken  out  for  ascertaining  the 
tenacity  and  density  of  the  metal.  The  results  are  given  in  the  "  state- 
ment of  fabrication'^  appended. 

The  metal  of  the  ring  in  several  places  was  quite  spongy — indicating 
an  insufficient  length  and  weight  of  sinking-head — and  considerable 
difliculty  was  experienced  on  this  account  in  securing  suitable  speci- 
mens for  the  tests.  The  ring  was  taken  from  that  part  of  the  casting 
where  the  metal  was  poured  in  from  ladles,  (and  consequently  was  some- 
what cooled.)  It  is  not  certain,  therefore,  that  the  specimens  taken 
from  it  correctly  indicate  the  physical  properties  of  the  metal  in  the 
gun  which  came  direct  from  the  furnaces.  An  outside  specimen,  taken 
from  the  gun  19  inches  from  the  muzzle,  was  tested,  and  gave  results 
materially  different  from  the  specimens  taken  from  the  ring.  (See  table 
in  statement  of  fabrication.) 

THE   TUBE. 

The  tube  was  manufactured  at  the  works  of  Sir  William  Armstrong, 
at  Newcastle-upon-Tyne,  England.  It  is  of  coiled  wrought  iron,  and 
made  upon  the  same  plan  as  those  used  in  the  conversion  of  the  10-inch 
Rodman  smooth-bores  into  8  inch  rifles.  It  was  bored  up  to  an  interior 
diameter  of  VI", 121  in  order  to  remove  a  defect  found  in  the  bore  while 
in  process  of  manufacture. 

The  exterior  diameter  of  the  rough  tube  is  20'M1,  and  the  length 
240'M.  It  has  been  subjected  with  satisfactory  results  to  a  water  proof 
of  375  pounds  per  square  inch,  and  is,  so  far  as  can  be  judged,  of  good 
workmanship  throughout. 

Statement  of  fabrication  of  ordnance,  for  the  serrire  of  the  United  States,  by  the  South  Boston 
Iron  Company,  at  the  South  Foundry,  under  the  nupervision  of  Capt.  Culhn  Bryant,  Ord- 
nance Ih'partmtnt,  12-inch  cast-iron  rijle-aun,  lined  with  coHtd  wrought-iron  tu!)e,  cast  May 
30,  ld77. 

CHARGE. 


I  HON   USED. 


Grade  of  iron. 


>«ol '      15,000 

^"^0-2 15,  (KM) 

Xo.  3,  hard .  )    ^.  ^„„ 

xo.3.Moft ."*.■.'.'.'.".'.'...!!'.*.".  I  ^^'^^ 

Kenielted 15,  eOO 

I 

tiO.feOO 


Furnace  A. 


15,000  I 

15,000  I 

15,000  ! 

15.800  I 


15,000 
15,000 

15.000 

15,f?00 


60,  eOO  I       60,  800 


45.000 
45.  (WO 

45.000 

47.  400 


1&^400 
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COAL  CONSUMED. 


Mdliug. 
FiiHion . . 


Furnaces. 


No.  1. 


No.  2. 


No.  3. 


Total. 


57,000 
27,000 


84,000 


CH.VRACTER   OF   TEST-STICKS. 


Furnaces 


No.  1. 


Iron 


Nearly 


No.  2. 


Mottled. 


No.  3. 


Slitflitly 
mottled. 


Basin. 


None 
taken. 


RECORD  OF  CASTING. 

May  30. 

Furnaces  fired  at 3.  30  and  4.  00a.ni. 

Metal  down  at 12.  30  p.  m. 

Time  of  melting 9  hours. 

Time  iu  fusion : 4j^  hours. 

Onn  cist  at 4.  40  p.  m. 

Time  occupied  in  casting 15  minutes. 

T«'mperature  of  water  entering  cor«^-l»arrel 62  degrees. 

Temperature  of  water  leaving  core-barrel,  (45  minutes) 113  deerees. 

Kite  of  water  per  minute 36  gaVlous. 

Fire  kindled  in  pit ^ 6.06  p.m. 

June  2. 

Fire  in  pit  went  out 6. 00  a.  m. 

Fire  in  pit  burned  60  hours. 

May  31. 

Wat er  sh n t  ofi'  at  « 5. 00  p.  m. 

Core-barrel  removed  at 6.  45  p.  m. 

Water  entered  gun  at. 6.  57  p.  m. 

Temperatui-e  or  water  entering  gun i», 64  degrees. 

Temperature  of  water  leaving  gun  in  13  minutes 136  degrees. 

Total  time  in  cooling  gun 119i  hours. 

COOLING-TABLES. 


Core-barrel. 

33 
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MECHANICAL  TESTS. 


SpecimoDS. 


Density. 


T<*iiacitv. 


No. 6,  (outside)'... 
No.  8,  (middie)*  ... 

No.  4.  (insidi')* 

No.  3,  (outHide)l  ... 
No.  8,  (mid«ll«-)t  ... 

No.  1,  On**ide)t 

Kadial  speciuien  t- 


7.  3454 

39,900 

7.  2717 

33,0(0 

7.  2r.il 

30,000 

7.  :J374 

40.  :m 

7.  2ti9r^ 

34,346 

7.3l5.'i 

40.704 

t.2TA* 

33,  --1 

*  SpooimeD  taken  from  out«ide  of  gan  at  about  19  inche.4  from  muzzle. 
tSpi'cimena  tewted  at  the  United  States  orduauoe  agency. 

*  Specimena  tested  at  the  foundry. 


INITIAL  TENSION. 


w 

til 
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3".  54 

1 

H 

a 
0". 068 

a 
10,500 

49". 00 

17". 75 

0".58 

0".  184 

153' .  93H 

0".  001 195 

Rkm  AKKS. — Equal  quantities  of  Dover  and  ^luirkirk  iron  were  iise<l  in  charging  the  furnace,  ll^conl 
of  coal  cousuined  was  not  kept  for  the  ditlVrent  furnaces.  Furnaces  Nos.  2  ami  3  fired  at  3». 
No.  1  at  4  a.  m.  Cooling-tables  represent  the  l«;mperature  at  which  the  water  lelt  the  c^io-bariel  anti 
gun.    Temperature  was  at  G8^  when  the  water  was  shut  off. 


Preliminary  experiments  and  tests. 

Previous  to  casting  the  gun-casing,  a  number  of  experimental  casting 
were  made  and  tested  with  a  view  to  determine  the  proper  quality  of 
iron  to  be  employed.  This  course  was  necessary  in  order  to  provide  a 
substitute  for  the  Kichmond  pig-iron,  which  can  no  longer  be  procured 
of  suitable  quality  lor  gun-construction.  The  most  satisfactory  results 
in  these  experiments  were  obtained  from  a  mixture  of  equal  quantities  of 
Dover  and  Muirkirk  pig-iron. 

A  ''  trial-cylinder''  (Plate  II)  of  the  same  form  and  dimensions  as  those 
described  in  Captain  Rodman's  Experiments  on  Metals  for  Cannon  (pp. 
225  and  22G)  was  then  cast  from  this  mixture.  This  cylinder  was  cut 
up  in  the  same  manner  as  those  above  referred  to  and  was  subjected  to 
a  similar  series  of  tests  for  the  purpose  of  determining  the  physical  prop- 
erties of  the  metal.  The  results  obtained  from  these  tests  were  satis- 
factory, and  it  was  decided  to  use  a  similar  mixture  for  the  guncjising. 

The  Dover  is  made  at  Chatham,  Columbia  County,  New  York,  beiug 
smelted  with  charcoal  from  a  brown  hematite  ore  found  a  few  miles 
south  of  Dover  Plains,  Dutchess  County,  New  York.  This  ore  is  mined 
in  a  wide  vein,  and  is  of  two  kinds,  there  being  two  lines  of  deiwsit  iu 
the  stratum.  One  is  a  rich,  solid  ore,  yielding  from  48  to  55  per  cent  of 
iron ;  the  other  yields  from  38  to  42  percent.  In  smelting  the  iron,  the  two 
kinds  of  ore  are  used  in  nearly  equal  proportions,  it  having  been  found 
that  such  a  mixture  gave  the  best  results. 

The  Muirkirk  iron  is  made  with  charcoal  at  Muirkirk,  Prince  George's 
County,  Maryland. 

The  ore  used  is  a  nodular  carbonate  of  iron  from  the  Tertiary  sands 
of  the  western  shore  of  Chesapeake  Bay.     It  is  more  or  less  altered  into 
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sesquioxide  of  iron  by  the  actioa  of  surface  water,  and  is  cleaned  and 
roasted  before  charging  the  furnace. 

The  yield  of  iron  from  the  raw  ore  is  from  40  to  45  per  cent.,  and  from 
the  roasted  about  50  per  cent. 

Both  of  these  irons  have  been  used  at  the  South  Boston  Foundry  for 
a  number  of  years  and  with  excellent  results,  but  have  not  heretofore 
been  employed  for  ordnance  purposes. 

S.  CRISPIN, 
Bvt,  Col,  U.  S,  A.J  Lieut  Col.  of  Ordnance^ 

Camtructor  of  Ordnance. 


Mechanical  tests  of  trial  cylinder  for  12in€h  rifle. — Cast  at  South  Boston 

Foundry  J  March  19,  1877,  in  a  dry-sand  mold, 

CO:VIPOSITION   OF  IRON   USED   IN  THE   CYLINDER.  " 


Dover,  No.  1,  Muirkirk,  No.  i,  900  pounds  each 1,  800  pounds. 

Dover,  No.  2,  Muirkirk,  No.  2,  900  pounds  each 1, 800        " 

Dover,  No.  3,  Muirkirk,  No.  3,  900  pounds  each  . .    1,  800         " 

Dover  and  Muirkirk  remelted,  900  pounds  each 1, 800 


Total 7,200 


u 


(i 


DIMENSIONS   OF   CYLINDER. 

Height,  72  inches;  10  inches  allowed  for  sinking  head,  &c. 
Base,  24  by  10.5  inches,  (elliptical.) 
(Plate  II.) 

Test^. 

1. — Tangential  resistance. 

Dimensions  of  cylinders : 

Height,  5  inches. 

Exterior  diameter,  3  inches. 

Interior  diameter,  1  inch. 

(Plate  4,  Fig.  5.) 

Original  length  of  surface  pressed,  4l  inches. 


SpecimeD  marked — 


No.l. 


No. -2. 


£ 


S  tsC 

<5 


Pounds. 
I  40,  100 
j      52,  «50 


Remarks. 


Burst  into  three  equal  longitudinal  pieces. 

Burst  into  three  lon),;itudiiiaI  pieces,  with  a  trans* 

verse  crack  running  three-fourths  around  at  the 

I)oint  of  maximum  pressure. 


These  cylinders — taken  from  the  specimens  marked  '*  tangential  re- 
sistance"— were  open  at  both  ends,  and  were  burst  by  means  of  a  steel 
piston  acting  upon  a  composition  of  4  parts  of  beeswax  to  1  of  tallow. 
A  leather  washer  was  inserted  at  each  end. 
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2.— Transverse  resistance. 

Dimensions  of  bars: 

Length,  22.5  inches. 

Width,  1.075  inches. 

Depth,  1.075  inches. 

(Plate  III,  Fig.  3.) 

Distance  between  points  of  support,  20  inches. 


Traus.  I 
Trans.  O. 


Specimen  marked — 


Breaking-weight- 

Tranaveme  resistance. 
I.  W. 

4bd:*' 

2.  750  ponuds. 
3, 000 

11.038ponod8. 
13,  074 

3.— Tenacity,  DENSITY,  and  hardness. 

(Date  IV,  fig.  4.) 


specimen  markpd—        Density. 


Orif^inal  ar»'a  of 
cross-section. 


T«n.  I. 
Tan.  2. 


7.  3027 
7.2027 


Inrhes. 

1.0064 
1.001 1 


Breaking- 
weigbt. 


Poundt. 
3M.  000 
35,000 


Tt^nacitv  per 
square  inch. 


Hardness. 


Pounds. 
32,789 
34,962 


4. — Ultimate  resistance  to  crushing  force. 

Dimensions  of  cylinders: 

Height,  2  inches. 
Diameter,  0.8  inch. 
(Plate  IV,  Fig.  6.) 


i*».oo 

18.92 


Cylinders  marked— 

■ 

S  Si 

OS 

o  u 

< 

1    *  5  £ 
|^§^ 

^  JO  go 
< 

Remarks. 

C.R.No.l 

Poundg. 
52,  500 
62,  250 

Pounds. 
104.  445 
123,  842 

>  Density  of  three  cylinders  tested  together,  7.96i?l. 

C.R.No.3* 

C.R.  No.:},dup 

I 

52.900 
51,000 

105,241 
104.  061 

*  This  specimen  moved  ont  of  acyustment  in  the  machine  and  was  not  completely  crashed. 

Cylinders  C.  R.  No.  3  aud  C.  R.  No.  3,  dup.,  were  compresHed  about  0.29  inch,  and  became  so  badly  bent 
that  they  could  not  be  fully  crushed,  yet  the  metal  seemed  to  have  lost  its  cohesion  completely. 

It  was  afterward  found  that  the  straiuing-stirrnps  were  networking  in  a  straight  line,  which  ' 
«au8c  of  the  specimens  being  bent  instead  of  crushed. 
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Specimen  Ext.  O,  1; 

I. — Table  showing  the  extension^  restoration^  and  permanent  sety  per  inch  in  length,  caused 
by  the  underfnentioned  weights^  per  square  inch  of  section^  acting  on  a  solid  cylinder  of  cast 
iron  30  tnc^  long  and  1.377  inches  duzTneter,  cut  longitudinally  from  exterior  of  trial- 
cylinder  for  12-inch  rifle. 


Weight   per 
■Quare  inch 
or   section. 

Extension 
per  inch  in 
length. 

Sncoessive 
extension 
per  inch  in 
length. 

Restoration 
per  inch  in 
lengtii. 

Sncoessive 
restoration 
per  inch  iu 
length. 

Permanent 
set  per  inch 
in  length. 

Successive 
permanent 
set  per  inch 
in  length. 

Pounds. 

Inches. 

Inches. 

Inches. 

"Inches. 

Inches. 

InehM. 

1.000 

.00005 

.00000 

.00005 

.00000 

.00000 

.00000 

3,000 

.00009 

.00004 

.00009 

.00004 

.00000 

.00000 

3,000 

.00015 

.00006 

.00015 

.00006 

.OCOOO 

.00000 

4.000 

.00019 

.00004 

.00019 

.00004 

.00000 

.00000 

5,000 

.00026 

.00007 

.00026 

.00007 

.toooo 

.00000 

6,000 

.00027 

.00001 

.00024 

—.00002 

.00003 

.00003 

7,000 

.00036 

.00009 

.00033 

+.00009 

.00003 

.00000 

8,000 

.00038 

.00002 

.00037 

.00004 

.00001 

—.00002 

9.000 

.00044 

.00006 

.00043 

.00006 

.00001 

.00000 

10,000 

.00051 

.00007 

.00049 

.00006 

.00002 

.00001 

11,000 

.00054 

.00003 

.00050 

.00001 

.00004 

.00002 

12,000 

.00062 

.00008 

.00057 

.00007 

.00005 

.00001 

13,000 

.00068 

.00006 

.00063 

.00006 

.00005 

.00000 

HOOO 

.00074 

.00006 

.00068 

.00005 

.00006 

.00001 

15,000 

.00082 

.00008 

.00075 

.00007 

.00007 

.00001 

16,000 

.00094 

.00012 

.00085 

.00010 

.00009 

.00002 

17,000 

.     .00098 

.00004 

.00087 

.00002 

.00011 

.00002 

18,  000 

.00109 

.00011 

.00097 

.00010 

.00012 

.00001 

19.000 

.00116 

.00007 

.00102 

.00005 

.00014 

.00002 

20,000 

.00125 

.00009 

.  00108 

.00006 

.00017 

.00003 

21.000 

.00134 

.00009 

.00111 

.00003 

.00023 

.00006 

22,000 

.00146 

.00012 

.00122 

.00011 

.00024 

.00001 

23,000 

.00154 

.00008 

.00130 

.C0008 

.00024 

.00000 

24,000 

.00165 

.00011 

.00135 

.00005 

.00030 

.00006 

25,  COO 

.00179 

.00014 

.00143 

.00008 

.00036 

.00006 

26,000 

.00194 

.00015 

.00152 

.00009 

.00042 

.00006 

27,000 

.00214 

.00020 

.00154 

.00002 

.00060 

.00016 

28,000 

.00236 

.00022 

.00175 

.00021 

.00061 

.00001 

29,000 

.00266 

.00030 

.00180 

.00005 

.00086 

.00025 

30,000 

.00290 

.00024 

.00183 

.00003 

.00107 

.00021 

31,000 

.00325 

.00035 

.00186 

.00003 

.00139 

.00032 

General  summary. 


Specific  gravity 7.2984 

Tensile  strength  per  square  inch,  pounds     31, 000 

Elastic  limit,  pounds 6, 000 

Extension  per  inch  at  rupture O''.  00325 

Hardness 18. 00 

Extension  under  strain  at  elastic  limit. . .  O''.  00027 


43  ORD 


Redaction  in  diameter  at  point  of  rupture .      0. 002 
Original  area  of  cross-section,  sqr.  inches.    1. 4892 

Area  after  rupture,  square  inches 1. 4849 

Position  of  rupture — lower  shoulder. 
Character  of  surface,  bright  and  sharp. 
Crystals,  uniform  size. 
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Specimen  Ext.  O,  2. 

II. — Table  ihowing  the  extension,  restoration y  and  permanent  set,  per  inch  in  lengthy  caused  by 
the  undemientioMd  ireight8y2>er  sqwre  inch  of  section,  acting  on  a  solid  cylinder  of  cast  iron 
30  inches  long  and  1.377  inches  in  diameter y  cut  longitudinally  from  outside  of  the  trial- 
cylinder  for  VZ-inch  rifle. 


Weight  per 
Muare  inch 
ox  section. 


Extension 
er  inch 
LQ  length. 


Fo 


SnccessiTe 
extension 

&er  inch 
I  length. 


Pounds. 

Inches. 

1,000 

.00005 

8,000 

.00014 

3.000 

.00019 

4,000 

.00024 

5,000 

.00028 

6.000 

.00031 

7,000 

.00036 

8.000 

.00043 

9,000 

.00U50 

10.000 

.00053 

11,000 

.00058 

12,000 

.00063 

13,000 

.00071 

14,000 

.00077 

15, 000 

.00082 

16,000 

.00090 

17,000 

.00095 

18,000 

.00101 

19,000 

.00111 

20,000 

.00119 

21,000 

.00128 

22,000 

.00138 

23,000 

.00149 

24,000 

.00161 

25,000 

.00178 

26.000 

.00191 

27,000 

.00210 

28,000 

.00230 

29,000 

.00258 

30,000 

.00283 

31,000 

.00318 

32,000 

Specimen  br 

Inches.  '   > 
.00000 
.00009 
.00005 
.00005 
.00004 
.00003 
.00005 
.00007 
.00007 
.00003 
.00005 
. 00005 
.00008 
.00006 
.00005 
.00008 
.00005 
.00006 
.00010 
,00008 
.00009 
.00010 
.00011 
.00012 
.00017 
.00013 
.00019 
.00020 
.00028 
.00025 
.00035 


Restoration 
per  inch  in 
length. 


oke. 


Inches. 

.  00005 

.00014 

.00019 

.00024 

.00028 

.00031 

.00036 

.00043 

.00050 

.00053 

.00057 

.00061 

.00069 

.00074 

.00079 

.00085 

.00090 

.00095 

.00102 

.00103 

.00115 

.00120 

.00128 

.00134 

.00142 

.  00149 

.00158 

.00166 

.00174 

.00180 

.00192 


Snccessire 
restoration 
per  inch  in 
length. 


Inches. 
.00000 
.00009 
. 00005 
.00005 
.00004 
.00003 
.00005 
.00007 
.00007 
.00003 
.00004 
.00004 
.00008 
.00005 
.00005 
.00006 
.00005 
.00005 
.00007 
.00006 
.00007 
.00005 
.00008 
.00006 
.00008 
.00007 
.00009 
.00008 
.00008 
.00006 
.00012 


Permanent 
set  per  inch 
in  length. 


Inches. 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00000 
.00001 
.00002 
.00002 
.00003 
.00003 
.00005 
.QP005 
.00006 
.00009 
.00011 
.00013 
.00018 
.00081 
.00087 
.00036 
.00042 
.00059 
.00064 
.00084 
.00103 
.00126 


SaccesaiTe 
permanent 
set  per  inch 
in  length. 


Inches. 
.00000 
.00000 
.00000 

.00000 

.oonoo 

.00000 
.00000 
.00000 
.00000 
.00000 
.00001 
.00001 
.00000 
.00001 
.00000 

.oooa 

.00000 

.00001 
.00003 
.00003 
.00002 
.OOOtt 
.00003 
.00001 
.00009 

.ooooc 

.00010 
.OOOIS 
.000» 
.00019 
.00033 


General  summary. 


Specific  grayity 7.7259 

Tensile  strength  per  square  inch,  poanda.      32, 000 

Elasticlimit,  pounds 12,000 

Extension  per  inch  at  raptnre 0".  00318 

Hardness 18.00 

Eztansion  onder  strain  at  elastic  limit. .  0".  00063 


Bednction  in  diameter  at  point  of  mptore.  0".  OOl 
Original  area  of  cross-section,  sqr.  inches. .  L  4892 

Area  after  rapture,  square  inches 1. 4870 

Position  of  rupture— 5 inches  from  lower  shouMM*. 
Character  of  surface,  bright,  sharp,  snd  smsD 
crystals  of  uniform  size. 
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Specimen,  Ext.  I. 

III. — Table  showing  the  extension,  restarationf  and  permanent  eetj  ptr  inch  in  length,  caused 
by  the  undermentioned  tveighis,  per  square  inch  of  section,  acting  on  a  solid  cylinder  of  cast 
iron  20  inc^e  long  and  1.335  inches  in  diatneter,  cut  Umgitudinally  from  center  of  trial- 
cylinder  for  12-tncA  rifle. 


Weight  per 
aqnareinoh 
ot  section. 

Extension 
per  iach  in 
length. 

Successive 
extension 
per  inch  in 
length. 

Restoration 
per  inch  In 
length. 

Successive 
restoration 
per  inch  in 
length. 

Perm  a  n  e  n  t 
set  per  inch 
in  length. 

Successive  per- 
manent   set 
per   inch   in 
length. 

Pounds. 

Inches. 

Jneha. 

Inches. 

Inches. 

Inches. 

Inches. 

1,000 

.000045 

.000000 

.000045 

.000000 

.000000 

.000000 

2,000 

.000060 

.000015 

.000060 

. 000015 

.000000 

.000000 

3.000 

.000110 

.000050 

.  000110 

.000050 

.000000 

.000000 

4,000 

.000205 

.000095 

.000205 

.000095 

.000000 

.000000 

5,000 

.000275 

.000070 

.000275 

.000070 

.000000 

.000000 

6,000 

.000305 

.000030 

.000305 

.000030 

.000000 

.000000 

7.000 

.000385 

.000080 

.000385 

.000080 

.000000 

.000000 

8,000 

.000435 

.000050 

. 000435 

.000050 

.000000 

.000000 

9,000 

.000510 

.000075 

.000510 

.000075 

.000000 

.000000 

10,000 

.000570 

.000060 

.000560 

.000050 

.000010 

.000010 

11,000 

.000635 

.000065 

.000615 

.000055 

.000020 

.COOOIO 

13,000 

.000660 

.000025 

.000625 

.000010 

.000035 

. 000015 

13,000 

.000760 

.000100 

.000715 

.000090 

.000045 

.000010 

14,000 

.000860 

.000100 

.000800 

.000085 

.000060 

.000015 

15.000 

.000930 

.000070 

.000845 

.000045 

.000085 

.000025 

16,000 

.001135 

.000205 

.001000 

.O001.'>5 

.0001.35 

.000050 

17,000 

.001160 

.000025 

.  001015 

.  000015 

.000145 

.000010 

18,000 

.  001210 

.000050 

.001050 

.000035 

.000160 

.000015 

19,000 

.001320 

.000110 

.  0011.30 

.000080 

. 000190 

.000030 

20,000 

.001410 

.000090 

.001160 

.000030 

.000250 

.000060 

21,000 

.001585 

.000175 

.001325 

.000165 

.000260 

.000010 

22,000 

.001985 

.000400 

.001585 

.000260 

.000400 

. 000140 

23/noo 

.002060 

.000075 

.001525 

—.000060 

.000475 

.000075 

24.000 

.  002210 

.000150 

.001525 

.000000 

.000685 

.000210 

25,000 

.002485 

.000275 

.001650 

.000125 

.000835 

.  000150 

26.000 

.003060 

.000575 

.001850 

.000200 

.  002210 

.  001375 

27,000 

Specimen  bro 

ke. 

• 

General  summary. 


Specific  gravity 7.2934 

Tensile  strength,  per  square  inch,  lbs. .        27, 000 

Elastic  limit,  pounds 10.000 

JBxtension  per  inch  at  rupture 0".  00306 

Hardness.. laoo 

Extension  per  inch  at  elaatic  limit 0".  000570 


Reduction  in  diameter  at  point  of  rupture.    0".  003 
Original  area  of  cross-section,  sqr.  inches    1. 5065 

A  rea  after  rupture,  square  inches 1. 502 i 

Position  of  rupture— near  lower  shoulder. 
Character  of  surface,  bright,  sharp  crystals  of 
uniform  size. 


Rkmabks. — Owing  to  the  existence  of  spongy  metal  at  the  center  of  the  cylinder,  a  specimen  of  20  inches 
length  only  could  be  obtained.  The  low  tenacity  of  this  specimen  and  ihe  position  of  the  rupture  in- 
dicate that  the  specimen  vrtm  not  entirely  of  hard  metal. 


676 


REPORT    OF   THE   CHIEF   OF    ORDNANCE. 


Specimen  Ext.  I,  Dup. 

IV. — Table  Bhoiviug  the  extension^  restaratiotiy  and  ptrfnanent  8tt^  per  inch  in  length,  cauted 
by  the  undermeittioned  weights^  per  square  inch  of  sectiony  acting  on  a  solid  cylinder  of  coit 
iron  30  inches  lung  and  1.386  inches  in  diameter,  cut  longitudinally  from  near  the  center  of 
trial-cylinder  for  i24nch  rifle. 


"Weight  per 
square  inch 
of  section. 

Extension 
per  inch  in  i 
length. 

Succes  s  i  V  e 
extension 
per  iuoh  in 
length. 

1 
1 

Restoration 

per  inch  in 

length. 

Successive 
restoration  i 
per  inch  in 
length. 

Inches. 

1 

Permanent 
set  per  inch 
in  length. 

SncoeaaiTe  per- 
manent     t  e  t 
per    inch   ia 
lengUi. 

Pounds. 

Jnehf^. 

Inches. 

Inches. 

Inches. 

Inches. 

1,000 

.00006 

.00000 

.00006 

.00000                  .00000  1 

.00000 

2.000 

.00013 

.00007 

.00013                .00007  >                .00000 

.00600 

3  000 

.00018 

.00005 

.00018                .00005  :                .00000 

.OOOOU 

4;ooo 

.00023 

.00005 

.00023 

.00005                  .OOOOU 

.oocoo 

5,000 

.00028 

.00f05 

.00028 

.00005  ^                .00000 

.00000 

6,000 

.000.13 

.00005 

.00033 

.00005                   .00000 

.00006 

7,000 

.00038 

.00005 

.00038 

.00005                  .00000 

.00000 

8,000 

.00043 

.00005 

.00043 

.00005                  .00000 

.00000 

9,000 

.00049 

.00006 

.00049 

.00006  1                .00000 

.00000 

10,000 

.00054 

.00005 

.00053 

.00004                  .00001 

.00001 

11.000 

.00061 

.00007 

.00059 

.00006                  .00002 

.  00001 

12,000 

.00065  1 

.00004 

.00063 

.00004                  .00002 

.00000 

i:{,000 

.00071  , 

.00006 

.00069 

.00006 

.00002 

.nooM 

14,000 

.00077  ! 

.00006 

.00074  !              .€0005  i 

.00003 

.00001 

15,000 

.00085  1 

.00008 

.00082 

.00008 

.00003 

.00000 

16.000 

.00093  i 

.00008 

.00086 

.00004 

.00007 

.00004 

17,000 

.00098  ; 

.00005 

.00091 

.00005 

.00007 

.00060 

18,000 

.00106  1 

.00008 

.00098 

.00007 

.00006 

.ooeoi 

19,000 

.00117 

.00011 

.00107 

.00009 

.00010 

.00001 

20.000 

.C0126 

.00009 

.00113 

.00006                  .00013 

.00003 

21,000 

.00135 

.00009 

.00130 

.00007                  .00015 

.oooox 

22,000 

.00145 

.00010 

.00127  i              .00007                  .00018 

«        .00003 

93,000 

.00156 

.00011 

.00134  >              .00007  .               .00022 

.OOOfX 

24,000 

.00164 

.00008 

.00138 

.00004 

.00026 

.00001 

25,000 

.  00178 

.00014 

.00146 

.00008 

.00032 

i                    .00005 

26.000 

.  00195 

.00017 

.00155 

.00009 

.00040 

.oma 

27,000 

.00213 

.00018 

.0016:1 

.00008                  .00050 

,00010 

28,000 

.00226 

.00013 

.00169 

.  00006                  .  00057 

.00007 

29.000 

.00245 

.00019 

.00176 

.  00007                  .  00069 

.OOOlt 

30,000 

.00271 

.00026 

.00186 

.00010                  .00085 

.00016 

31,000 

.00298 

.00027 

.00193 

. 00007                  .  00105 

.000» 

3-2.  000 

.00331 

.00033 

. 00196 

. 00003                  .  00135 

.00m 

33,000 

.00386 

.00055 

.00240 

.00044                  .00146 

.00011 

34,000 

1              .  00401 

.00015 

.00233 

—.00007                  .00168 

.000i2 

i 

General  summary. 

Specific  grav 

ity 

7.2934 

Reduction  in  diameter  at  point  < 
Original  area  of  cross  section,  sq 

>f  rupture  0".00l 

Tensile  stren 

gtii,  per  sqnaK 

Q  inch, lbs.. 

34.  COO 

r.  inch«ji    1  'ttrC. 

Elastic  limit. 

pounds 

10,000 
0''.  004 

Area  after  rupture,  square  inches .,,  i,  506 

Extension  pe 

r  inch  at  mptc 

re 

Hardness  ... 

laOO          Character  of  surface,  bright,  small   «n<i  .k.i^ 

Extension  nn 

der  strain  at  e 

iasticiimit*    C 

1".  00054            crystals  of  uniform  size. 
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Specimen  Com.  T. 

V. — Table  shomfig  ihe  compreasian,  reatoraiiony  and  permanent  8€t,])er  inch  in  lenglhf  caused 
by  the  undermentioned  weights  per  square  inch  of  section,  acting  on  a  solid  cylinder  of  cast 
iron  9i  inches  long  and  1.385  inchts  in  diameter,  cut  transversely  from  trial-cylinder  for 
12-titc^  rifle. 


Weight  per 
saaftre  inch 
of  section. 


Pounds. 
1.000 
2,000 
3.000 
4,000 
5,000 
6.0O0 
7,000 

a  000 

9.000 
10,000 
11.000 
12.000 
13.000 
14,000 
15.000 
16.000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41.000 
42,000 
43.000 


Compression 
per  inch  in 
length. 


Inches. 
.00012 
.00033 
.00049 
.00062 
.00078 
.00086 
.00100 
.00104 
.00125 
.00134 
.00147 
.00164 
.00169 
.00183 
.00195 
.00208 
.00219 
.00^27 
.00233 
.00255 
.00265 
.00277 
.00285 
.00293 
.003(19 
.00323 
.00332 
.00339 
.00351 
.00367 
.00379 
.00395 
.00403 
.00412 
.00433 
.00444 
.00474 
.00484 
.00511 
.00519 
.00538 
.00574 
. 00621 


SiiccessiTe 
compression 
per  inch  in 
length. 


Jneties. 
.00000 
. 00021 
.00016 
.00013 
.00016 
.00008 
.00014 
.00004 
. 00021 
.00009 
.00013 
.00017 
.00005 
.00014 
.00012 
.00013 
.00011 
.00008 
.00006 
.00022 
.00010 
.  0(MH2 
.00108 
.00008 
.00016 
.00014 
.00009 

.  mm 

.00012 
.00016 
.00012 
.00016 
.00008 
.00009 
.  00021 
.00011 
.00030 
.00010 
.00027 
.00U08 
.00019 
.00036 
.00047 


Kestoration 
per  inch  in 
length. 


Jnehei. 
.00012 
.00033 

I  .00049 
.00062 
.00078 
.  00086 
.00098 
. 00102 
.  00123 
.  00129 
.00140 
. 00152 
.00158 

*  .00169 
.00178 
.00191 
.00200 
.00206 
.  00219 
.00229 
.00238 
.00246 
.00253 
.00258 
.00271 
.00281 
.002*^5 
.00289 
.00296 
.00312 
.00312 
.00326 
.00326 
.00327 
.00341 
.00346 
.00363 
.00363 
.00372 
.00364 
.00362 
.00374 

I  .00394 


Successive 
restoration 

f)er  inch  in 
ength. 


Jnehe*. 
.00000 
.00021 
.00016 
.00013 
.00016 
.00006 
.00012 
.00004 
.00021 
.00006 
.00011 
.  00012 
.00006 
.00011 
.00009 
.00013 
.00009 
.00006 
.00013 
.(K)010 
.OOOOi* 
.OOOOP 
.00007 
.00005 
.00013 
.00010 
.00004 
.00004 
.00007 
.00016 
.00000 
.IX)014 
.00000 
.00001 
.00014 
.00005 
.00017 
.0(K)00 
.00009 
-.00008 
-.00002 
+.  00012 
.00C20 


Permanent 
setperinch 
in  length. 


Inchfn. 
.00000 
.C(K)00 
.OCHXK) 
.00000 

.00000 

.00000 
.00002 
.00002 
.  .00002 
.00(K)5 
.00007 
.  00012 
.00011 
.00014 
.00017 
.00017 
.  00019 
.00021 
.00024 
.00026 
.00027 
.00031 
.00032 
.00035 
.00038 
.00042 
.00047 
.00050 
.00a'S5 
.00055 
.00067 
.00069 
.00077 
.00085 
.00092 
.  (0 »98 
.00111 
.00121 
.00139 
.00155 
.00176 
.00200 
.00927 


Soccessive 
permanent 
set  per  incli 
in  length. 


'    Inches. 

.00000 

I  .00000 
.00000 
.00000 
.  00  100 

.  ouooo 

.00002 

I      . OOOJO 

I       .00000 

.  00003 

.00002 

.00005 

I     —.00001 

+  .00003 

.00003 

I       .00000 

.00002 

;       .00002 

.00003 

.00002 

.00001 

.00004 

I       .00001 

.00003 

.00003 

I       .00004 

.00005 

.00003 

.00005 

.00000 

'       .00012 

.00002 

I       .00008 

I       .00008 

.00007 

.00006 

j       .00013 

j       .00010 

.00018 

I      '  .  00)16 

{       .00021 

I       .00024 

,       .00027 

1        0027 


General  summary. 


Elaatlc  limit,  pounds 6, 800 

Compression  per  inch  at  43,000  pounds  .     O''. 00021 
Compression  nnder strain atelastic limit.  0".000931 


Increase  in  diameter  after  43,000  ponnds 

per  square  inch 0".0025 

Original  area  of  cross-section.sqnare  inches   1. 5.'<38 
Area  after  43,000  pounds,  square  inches  . .    1.  5065 
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Specimen  Com.  T,  Dup. 

VI. — Table  showing  the  oompreeeiony  reeiorationj  atid  permanent  set,  per  inch  in  lengiky  canted 
by  the  undermentioned  wtnghtSf  per  square  inch  of  section^  acting  on  a  solid  cylinder  of  oast 
iron  10  inches  long  and  1.385  inches  diameter,  out  transversely  from  trial-cylinder  for  12- 
inch  rifle. 


Weight    per 
square  inch 
of  section. 

Compression 
per  inch  in 
length. 

Saccessive 
compression 
per  Inch  in 
length. 

Restoration 
per  inch  in 
length. 

Successive 
restoration 
per  inch  in 
length. 

Permanent  set 
per  inch  in 
length. 

Suooeaaive 
permaoent 
set  per  inch 
in  length. 

Potindt. 

Inches. 

Inches. 

Inches. 

Indict. 

Inches. 

Inekfes. 

1.000 

.  oeoio 

.00000 

.00010 

.00000 

.00000 

.001)00 

2,000 

.00036 

.00028 

.00038 

.00028 

.00000 

.00000 

3,000 

.00046 

.00008 

.00046 

.00008 

•.00000 

.00000 

4,000 

.00055 

.00009 

.00055 

.00009 

.00000 

.00000 

.^,000 

.00063 

.00008 

.00063 

.00008 

.00000 

.00000 

«,000 

.00071 

.00008 

.00071 

.00008 

.00000 

.00000 

7,000 

.00076 

.00005 

.00076 

.00005 

.00000 

.00000 

«,000 

.00084 

.00006 

.00064 

.00008 

.00000 

.00000 

«,000 

.00090 

.00006 

.00090 

.00006 

.00000 

.00000 

10,000 

.00094 

.00004 

.00094 

.00004 

.00000 

.00000 

11,000 

.00100 

.00006 

.00100 

.00006 

.00000 

.00000 

12,000 

.00106 

.00006 

.00104 

.00004 

.00002 

.00002 

13,000 

.00113 

.00007 

.00107 

.00003 

.00006 

.00004 

14,000 

.00120 

.00007 

.00113 

.00006 

.00007 

.00001 

15,000 

.00126 

.00006 

.00118 

.00005 

.00006 

.00001 

16,000 

.00136 

.00010 

.00127 

.00009 

.00009 

.00001 

17,000 

.00151 

.00015 

.00141 

.00014 

.00010 

.00001 

16.000 

.  OOlf 3 

.00002 

.00140 

-.00001 

.00013 

.00003 

19,000 

.00156 

.00003 

.00140 

.00000 

.00016 

.00009 

20,000 

.00163 

.00007 

.00145 

.00005 

.00018 

.oooos 

21,000 

.00173 

.00010 

.00154 

.00009 

.00019 

.00001 

22,000 

.00182 

.00009 

.00161 

.00007 

.00021 

.00008 

23.000 

.00194 

.00012 

.00166 

.00005 

.00028 

.00007 

24,000 

.00201 

.00007 

.00168 

.00002 

.00033 

.00005 

25,000 

.00209 

.00008 

.00174 

.00006 

.00035 

.OOOOf 

26.000 

.00222 

.00013 

.00185 

.OUOU 

.00037 

.00009 

27,000 

.00232 

.00010 

.00193 

.00008 

.00039 

.OOOOS 

28,000 

.  00242 

.00010 

.00201 

.00008 

.00041 

.00009 

29,000 

.00254 

.00012 

.00204 

.00003 

.00050 

.00009 

30,000 

.00269 

.00015 

.00214 

.00010 

.00055 

.00005 

31.000 

.00288 

.00019 

.00216 

.00002 

.00072 

.00017 

32,000 

.00323 

.00035 

.00234 

.00016 

.00089 

.00017 

33,000 

.00326 

.00003 

.00227 

-.00007 

.00099 

.00010 

34,000 

.00354 

.00028 

.00241 

+.00014 

.00113 

.00014 

35,000 

.003r3 

.00019 

.00239 

-.00002 

.00134 

.00021 

36.000 

.00426 

.00053 

.00259 

•f.C0020 

.00167 

.00033 

37.000 

.00446 

.00020 

.00267 

.00006 

.00179 

.00019 

38,000 

.00476 

.000.10 

.00255 

-.00012 

.00221 

.00042 

39,000 

.00524 

.00048 

.00280 

+.0OOS5 

.00244 

.00023 

40,000 

.00579 

.00055 

.00288 

.00008 

.00291 

.00047 

41,000 

.00624 

.00045 

.00293 

.00005 

.00331 

.00010 

42,000 

.00729 

.00105 

.00316 

.00025 

.00411 

.00080 

43,000 

.00789 

.00060 

.00310 

-.00008 

.00479 

.0006B 

General  summwry. 


EbMticlimit,  pounds 12,000 

Compression  per  inch  at  43,000  pounds. .  0".  00789 
Compression  under  strain  at  elasticlimit.  0".  00106 


Increase  in  diameter  after  43,000  poands 

per  square  inch (H'.OOS 

Original  area  of  cross-section i".  so65 

Area  after  43,000  poands 1".5131 
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Speclmbn  Com.  O. 

YII. — Table  showing  the  compreseion^  reetoration^  and  permanent  eet^per  inch  in  length9 
caused  by  the  undermentioned  weightSj  per  square  inch  of  eectum^  acting  on  a  eolid  cylinder 
of  coat  iron  10  inches  long  and  1.3d5  inches  diameter ,  cut  from  near  the  exterior  of  trial- 
cylinder  for  I'Z-inch  rifle. 


Weight  per 
square  inch 
of  section. 

CompreasioD 
per  inch  in 
length. 

Successive 
compression 
per  inch  in 
length. 

Restoration 
per  inch  in 
length. 

Sncceasive 
restoration 
per  inch  in 
length. 

Permanent 
set  per  inch 
in  length. 

Snccessire 
permanent 
set  per  inch 
in  length. 

Poxmds. 

Inches. 

Jnehes. 

Inches. 

Inches. 

Inches. 

iTuhes, 

1,000 

.00011 

.00000 

.00011 

.00000 

.00000 

.00000 

9,000 

.00037 

.00026 

.00037 

.00026 

.00000 

.00000 

3,000 

.00053 

.00016 

.00053 

.00016 

.00000 

.00000 

4,000 

.00068 

.00015 

.00068 

.00015 

.00000 

.00000 

5,000 

.00085 

.00017 

.00085 

.00017 

.00000 

.00000 

6,000 

.00097 

.00012 

.00090 

.00005 

.00007 

.00007 

7,000 

.00109 

.00012 

.00095 

.00005 

.00014 

.00007 

8,000 

.00120 

.00(»11 

.00105 

.00010 

.00015 

.00001 

9.000 

.00130 

.00010 

.00114 

.00009 

.00016 

.00001 

10,000 

.00139 

.00009 

.  00122 

.00008 

.00017 

.00001 

11.000 

.00150 

.00011 

.00132 

.00010 

.00018 

.00001 

•   12,000 

.00158 

.00008 

.00140 

.00008 

.00018 

.00000 

13,000 

.00168 

.00010 

.00149 

.00009 

.00019 

.t)0001 

14,000 

.00177 

-.00009 

.00161 

.00013 

.00016 

-.00003 

15,000 

. 00185 

.00008 

.  00164 

.00003 

.00021 

.00005 

16,000 

.00198 

.00013 

.00174 

.00010 

.00024 

.00003 

17,000 

.00207 

.00009 

.00185 

.00011 

.00022 

-.00002 

18,000 

.00220 

.00013 

.00196 

.00011 

.00024 

.00002 

19, 000 

.00231 

.00011 

.00206 

.00010 

.00025 

.00001 

20,000 

.00241 

.00010 

.00215 

.00009 

.00026 

.00001 

21,000 

.00260 

.00019 

.00233 

.00018 

.00027 

.00001 

22,000 

.00262 

.00002 

.00234 

.00001 

.00028 

.00001 

23,000 

.00270 

^    .00008 

.00241 

.00007 

.00029 

.eoooL 

24,000 

.00282 

.00012 

.00252 

.00011 

.00030 

.00001 

25,000 

.00292 

.00010 

.002595 

.000075 

.000325 

.000025 

26,000 

.00301 

.00009 

.  002672 

.000077 

.000338 

.000013 

27,000 

.00307 

.00006 

.00272 

.000048 

.00035 

.000012 

28,000 

.00326 

.00019 

.00289 

.00017 

.00037 

.00002 

29,000 

.003335 

.  000075 

.002935 

.000045 

.00040 

.00003 

30,000 

.00344 

.  000105 

.00301 

.000075 

.00043 

.00003 

.31,000 

.00350 

.00006 

.  00307 

.00006 

.00043 

.00000 

32,000 

.00355 

.00005 

.00310 

.00003 

.00045 

.00002 

.33,000 

.00366 

.00011 

.00317 

.00007 

.  00049 

.00004 

34,000 

.00378 

.00012 

.  00324 

.00007 

.00054 

.00005 

35,000 

.00392 

.00014 

.00332 

.00008 

.00060 

.00006 

36,0U0 

.00409 

.00017 

.00347 

^00015 

.00062 

.00002 

37,000 

.00424 

.00015 

. 00347 

.00000 

.00077 

.  00015 

38.000 

.00435 

.00011 

.00345 

-.  00002 

.00090 

.00013 

39.000 

.00451 

.00016 

.  00355 

.00010 

.00096 

.00006 

40,000 

.00463 

.00012 

.00355 

.00000 

.  00108 

. 00012 

41,000 

.00493 

.00030 

. 00377 

.00012 

.00116 

.00008 

42,000 

.00510 

.00017 

.00384 

.00007 

.00126 

.00010 

43,000 

.00531 

.00021 

.00389 

.00005 

.00142 

.00016 

Gentral  summary. 


Elasticlimit,  ponnda 5,900 

Compression  per  Inch  at  43,000  pounds  .  O''.  00531 
Compression  under  strain  at  elastic  limit  0''.  000^8 


Increase  in  diameter  after  43,000  pounds  per 

sqoareinoh ..., 0^^.002 

Original  area  of  cross-section,  square  inches  1. 5368 
Area  after  43,000  pounds,  square  inches . . .  L  5109 
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Specimen  Com.  O,  Dcp. 

VIII. — Table  showing  the  compressimi j  restoration^  and  permanent  Bety  per  inch  in  length 
caused  by  the  undtrmentioned  weights, per  square  inch  of  section,  acting  on  a  solid  cylinder 
of  cast  iron  10  inches  long  and  1.383  inches  diameter j  cut  transversely  from  trial-cj/linder 
far  12'inch  rifle. 


Weight  per 
square  inch 
ot  section. 

CompresMon 
per  inch  in 
length. 

Sncc  e  8  s  i  V  e 
!  compression 

per  inch  in 
1  length. 

Restorfttion 
i»er  inch  in 
length. 

Snocessive 
restoration 
per  inch  in 
length. 

i>Ai>m.T.A«.f  '<  Sacceseire 

irermanent  1     «„^.»4. 

set  per  inch   P«*"»«n«nt 

Pounds. 

Inches. 

Inches. 

Incites. 

Inches. 

Inches. 

Inches. 

1,000 

.00007 

.00000 

.00007 

.00000 

.00000 

.00000 

8,000 

.00025 

.00018 

.00025 

.00018 

.00000 

.00000 

3.000 

.00038 

.00013 

.00038 

.00013 

.00000 

.00000 

4,000 

.00047 

.00009 

.00047 

.00009 

.00000 

.00000 

5.000 

.00055 

.00008 

.00055 

.00008 

.00000 

.00000 

6,000 

.00064 

.00009 

.00064 

.00009 

.00000 

.00000 

7,000 

.00072 

.00008 

.00072 

.00008 

.00000 

.00000 

8.000 

.  00078 

.00006 

.00078 

.00006 

.00000 

.00000 

9,000 

.00086 

.00008 

.00085 

.00007 

.00001 

.00001 

10,000 

.00091 

.00005 

.00090 

.00005 

.00001 

.00000 

11.000 

.  00101 

.00010 

.00098 

.00008 

.oooai 

.00002 

18,000 

.00107 

.00006 

.00102 

.00004 

.00005 

.ooots 

1.1,000 

.00114 

.00007 

.00108 

.00006 

.00006 

.00001 

14,000 

.  00121 

.00<H)7 

.00112 

.00004 

.00009 

.00003 

1.^000. 

.00129 

.00008 

.00118 

.00006 

.OOOll 

.00002 

16,000 

.00136 

.00007 

.00122 

.00004 

.00014 

.00003 

17,000 

.00153 

.00017 

.00138 

.00016 

.00015 

.00001 

18,000 

.00159 

.00006 

.00143 

.00005 

.00016 

.00001 

19,000 

.00161 

.00002 

.00142 

—.00001 

.00019 

.00*03 

20,000 

.  00173 

.00012 

. 00151 

.00009 

.00022 

.00003 

21,000 

.  00178 

.00005 

.00155 

.00004 

.00923 

.00001 

22,000 

.00195 

.0CIO17 

.00169 

.00014 

.00026 

.00003 

23,000 

.00197 

.00002 

.00169 

.00000 

.00028 

.00002 

24. 000 

.00208 

.00011 

.00177 

.00008 

.00031 

.00O» 

25,000 

.00211 

.00003 

.  00175 

—.00002 

.000.36 

.00065 

26,000 

.  00218 

.001*07 

.00160 

+.00005 

.00038 

.00002 

27,000 

.00222 

.00004 

.00182 

.00002 

.00040 

.00002 

28,000 

.00131 

.00009 

.00185 

.00003 

.00046 

.00006 

29.000 

.00238 

.00007 

.00187 

.00002 

. 00051 

.00005 

30,000 

.  00251 

.00013 

.  00197 

.00010 

.00054 

.00003 

31.000 

•  .00273 

.00022 

.00215 

.00018 

.00058 

.00004 

32,000 

.00278 

.00005 

.00210 

—.00005 

.00068 

.00010 

33,000 

.00284 

.00006 

. 00210 

.00000 

.00074 

.00006 

34,000 

.00296 

.00012 

.00215 

-f.  00005 

.00081 

.00007 

35,000 

.00307 

.00011 

.00211 

-.00004 

.00096 

.0U015 

36,000 

.00338 

.00031 

.00224 

+.  00013 

.00114 

.00018 

37,000 

.00360 

.00022 

.(K)244 

.00020 

.00116 

.00002 

38,000 

.00376 

. 00016 

.  00248 

.00004 

.00128 

.00012 

39,000 

.00396 

.00020 

.00254 

.00006 

.00142 

.00014 

40,000 

.00446 

.00050 

.00267 

.00013 

.00179 

.00037 

41,000 

.00471 

.00025 

.00280 

.00013 

.00191 

.00013 

42,000 

.  00491 

.00020  • 

.00280 

.00000 

.00210 

.00019 

43,000 

.00536 

.00045 

.00282 

.00002 

.00254 

.00044 

General  nummary. 


Elastic  limit,  pounds 9.000 

Compression  per  inch  at  43,000  pounds. .  0".  00536 
Compression  under  strain  at  elastic  limit.  0".  00086 


Increase  in  diameter  after  43,000  pounds  x>«r 

square  inch O''.  003 

Original  area  of  cross-section,  square  inches  1. 508S 
Area  after  43,000  pounds,  square  inches. . .  1. 5065 


TRIAL  CYLINDER,  AS 


MEAN  PHYSICAL    PROPERTIES    OF 

FROM  FOREGOING  RESULTS. 

Density 7. 2771 

Tenacity 33, 875 

Elastic  limit  under  tensile  strain 9,  750 

Extension  under  strain  at  elastic  limit 0.  00051 

Ultimate  extension  per  inch 0.  00337 

Ultimate  restoration  from  extension 0. 00199 

rermaneut  set 0. 00163 


DETERMINED 


pounds, 
inch. 

u 
u 
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Elastic  limit  under  strain  of  compression 8, 200       pounds. 

Compression  per  inch  under  strain  of  elastic  limit . .  0. 00093        inch. 

Compression  per  inch  at  35,000  pounds 0. 00376  *' 

Eestoration  from  compression  at  35,000  pounds ....  0. 00280  " 

Permanent  set  from  compression  at  35,000  pounds . .  0. 000955         " 

Transverse  resistance 11, 556       pounds. 

Tangential  resistance  per  square  inch 63, 184  ** 

Ultimate  resistance  to  crushing-  force 114, 143  " 

Hardness 18. 00 

Hardness  of  copper 4. 16 

Mechanical  tests  of  bar-iron  {English  Ridsdale)  employed  in  fabrication  of 

coiled  wroughtiron  tube  for  12'inch  rifle. 

Specimkx  No.  1.— English  (Ridsdale)  bar-iron. 

Table  shoicing  the  extension j  restoration j  and  permanent  set,  caused  by  the  undermentioned 

weights,  per  square  inch  of  section,  acting  gradually  upon  a  solid  cylinder  of  wrought  iron 

2.007  inches  long  and  0.568  inch  diameter,  taken  along  the  fiber,  from  a  samjyU  of  bar-iron 

furnished  by  Sir  William  Armstrong^  and  employed  in  the  manufacture  of  the  cxnled  wrought- 

'  iron  tube  for  the  12-inch  rifle. 


"Weight  per 
Boaare  inch 
01  section. 

Extension 
per  inch  in 
length. 

Saccessive 
extennion 
per  inch  in 
length. 

Kmtonition 
per  inch 
in  length. 

• 
Saccessive 
restoration 
per  inch  in 
length. 

Pennanent 
set   per 
inch   in 
length. 

Snccessive 
pernianrent 
set  per  inch 
in  length. 

Pounds. 

Inches. 

Inches. 

Inches. 

Inchss. 

Inches. 

Inches. 

1, 973. 2 

0.0009965 

0.0009965 

0. 0009965 

0.0009965 

0.0000000 

0.0000000 

3, 946. 5 

0. 0014948 

0.0004983 

0.  0014948 

0.  0004983 

0.0000000 

0.0000000 

4,933.1 

0. 0014948 

0.0000000 

0. 0014948 

0.0000000 

0.0000000 

0.0000000 

5,  919.  7 

0. 0014948 

0.0000000 

0.  0014948 

0.0000000 

0.0000000 

0.0000000 

7,  893.  0 

0.  001P976 

0.0005028 

0. 0019976 

0.  0005028 

0.0000000 

0.0000000 

9,  866.  3 

0.  0019976 

0.0000000 

0.  0019976 

0.0000000 

0.0000000 

0.0000000 

-       11.  839.  9 

0. 0019976 

0.0000000 

0. 0019976 

0.0000000 

0.0000000 

0.0000000 

13.  812.  7 

0. 0024913 

0. 0004937 

0.  0024913 

0. 0004937 

0.  0000000 

0.0000000 

15,786 

0. 0024913 

0.0000000 

0. 0024913 

0.  0000000 

0.0000000 

0.0000000 

17, 759. 9 

0.  0024913 

0.0000000 

0. 0024913 

0.0000000 

0.0000000 

0.0000000 

19,  732. 5 

0. 0034878 

0.0009965 

0.  0024913 

o.ooooooo 

0.0009965 

0.0009965 

21, 705. 8 

0.0039860 

0.  0004982 

0.  0024913 

0.0000000 

0. 0014947 

0. 0004989 

23,679 

0.  0044842 

0. 0004982 

0.0029895 

0. 0004982 

0.0014947 

0.0000000 

35,  518.  5 

0.  0209270 

0. 0164428 

0. 0024913 

—0.0004982 

0.  0184357 

0. 0169410 

37,492 

0. 0-269050 

0. 0059780 

0. 0014948 

-0.  0009965 

0.0254102 

0. 0069745 

43.4U.9 

0.  0577980 

0. 0308930 

0.  0024913 

0. 0009965 

0.  0553067 

0.0298965 

45.  424. 2 

0.0632770 

0. 0054790 

0.0019976 

—0.0004937 

0.  0612794 

0. 0059727 

47, 3.'i8 

0.  0931700 

0.  0298930 

0. 0049826 

0. 0029850 

0.  0881874 

0. 0269080 

49,  331. 3 

0. 1051300 

0.0119600 

0.0099895 

—0. 0019931 

0. 1091405 

0. 0139531 

51, 304.  5 

0. 1778800 

0. 0727500 

0. 0039861 

0.  0009966 

0. 1738939 

0.  0717534 

52.29L2 

0.  2082800 

0.0304000 

0.0009965 

—0.  0029896 

0.2072835 

0.0333896 

53,277.8 

9.2964600 

0. 0881800 

Specimen  b 

roke. 

General  summary. 


Specific  gravity 7.6441 

Tensile  strength  per  sq.  inch,  pounds  . .  53, 277. 8 

Elastic  limit,  pcmiuls 18, 000 

Extension  per  inch  at  raptare 0".  296 

Hardness 9.717 

Elongation  per  inch  at  elastic  limit 003 


Reduction  in  diameter  at  point  of  rapture .  0".  122 
Original  area  of  cross-section,  square  inches  0. 2534 

Area  after  rupture,  square  inches 0. 1559 

Position  of  rupture— Near  middle. 
Character  of  rupture,  crystals  in  spots. 
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Spbcihen  No.  4,  Enauaa  (Bidsdalb)  bar-irox. 

Table  ihoming  the  exieaiioa,  rttloralioii,  and  ptrmanext  let,  canted  bg  Ou  undermentiontd 
weighu,  per  tquare  inch  <!f  eection,  octinj  gradaallg  upon  a  tolid  cylinder  of  lerougkt  iron 
2.007  inchei  long  and  0.1)5  inch  dianitter,  taken  along  the  fiber  from  a  tatnple  of  iur-iraii 
fiirnUked  bg  Sir  Willian  Arnttrong  and  employed  in  Ikt  nannfaoture  of  Uw  coiled  wrought- 
iron  tube  for  the  12-inch  Hfie. 


W*lBht    pet 

KiteuataD 

Su«o..dT. 

B«.tor»tloii 

a«co„.ive 

P„n..ne,.t 

SucceiaiT* 
p«rniiui(int 
to  per  Inch 
Id  UDgth. 

:mr 

cr- 

per  Inch  Id 

ttr' " 

F^vr*" 

li.le'iiltb. 

i*««ndt 

IniU,. 

InchM- 

JmJIu. 

InOta. 

XmAu. 

^■2n 

O-DDM 

UUIU 

o.ooeo 

0.0030 
CWU 

mImi" 

o!oiT§ 

OMlI 

0 

0.0158 

0.0408 

■"" 

SpKlfto  mavltr 

TeDsUe  (trangth  perMnare  tpol 
Elutlo  llDilt.  pouniU 


,  pouDJi  S4.S96.7 
'.'.'.'.'.'.'.'.    0".iM16 


KloD^lon  per  incb 


RwtDctioD  Id  diuDStsI 
OriginBl  BrB«of  onJ«»- 


lUVtCJ 


«sh^.I 


Cbuwitoc  of  roptOH,  flbroui 


Mean  physical  properties  of  Engliih  (Bidsdale)  bar-iron  emphyed  in  manu- 
facture of  coiled  wroiyht-iron  tube  for  12-inch  rifie. 

Density  7. 6353 

Tenacity — along  tbe  fiber 56^  800       pcands. 

across  the  fiber  and  jMirallel   vith  tlie 

depth  of  the  bar 42,000  " 

across  the  fiber  and  perpendicular  to  the 

depth  of  tbe  bar 24, 000  " 

Elastic  limit  under  strain  of  extension 21, 333  " 

SlzteuBioQ  per  inch  at  elastic  limit 0.0029       inch. 

Ultimate  extension,  per  inch 0.264  *' 

Ultimate  restoration,  per  inch 0. 0025  *' 

mtimate  permanent  set,  per  iDcb 0. 2030  " 

Hardness 9.717 

Hardness  of  copper 4. 16 
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APPENDIX  V.  .   . 

Opinion  of  the  Attorney- General  in  regard  to  the  appyojriation  for  arming 

a7id  equipping  the  militia. 

Department  of  Justice, 

Washington,  November  11, 1874. 

Sib  :  I  have  considered  the  question  referred  to  me  from  your  Depart- 
ment on  the  15th  of  September  last,  viz,  "  Whether,  under  existing  laws, 
the  right  of  property  in  the  arms  issued  for  arming:  the  militia  of  the 
United  States  is  vested  in  the  State  authorities,  with  power  to  dispose 
of  them  by  sale  or  otherwise,  without  accounting  to  the  United  States.'^ 

This  question,  it  would  seem  from  the  papers  submitted,  has  been 
suggested  by  facts  of  recent  occurrence,  which  are  especially  connected 
with  the  quota  of  arms  due,  under  the  statutes  relating  to  the  arming 
of  the  militia,  to  the  State  of  Virginia.  It  appears  that  the  governor 
of  the  State  made  requisitions  u]x>n  the  Chief  of  Ordnance  for  about 
2,307  revolvers,  to  be  drawn  as  a  portion  of  the  said  quota.  To  meet 
these  requisitions,  the  latter  officer,  in  July  last,  gave  to  an  agent  of 
the  State  orders  upon  the  manufacturer  for  that  number  of  revolvers, 
to  be  delivered  within  a  short  i)eriod  thereafter.  Upon  receiving  these 
orders,  the  agent,  acting  under  the  directions  of  the  governor,  proceeded 
to  New  York,  and,  in  behalf  of  the  State,  entered  into  contracts  with 
certain  parties  for  camp-equipage.  It  was  agreed  that  the  contractors 
should  receive  in  payment  for  the  camp-equipage  furnished  the  State 
under  their  contracts  an  assignment  of  tbe  aforesaid  orders,  and  that  the 
delivery  of  the  arms  by  the  manufacturer  should  accordingly  be  made 
directly  to  them.  But  I  understand  that  the  Chief  of  Ordnance,  having 
information  of  this  transaction,  and  conceiving  that  the  right  of  the 
State  to  make  such  disposition  of  the  arms  intended  for  the  militia 
thereof  was  not  entirely  free  from  doubt,  directed  the  delivery  of  the 
revolvers  on  said  orders  to  be  withheld tinlil  that  point  is  determined; 
and  the  determination  of  that  point  has  been  thought  to  depend  on  the 
solution  of  the  question  referred  to  me. 

The  laws  in  force,  which  provide  for  the  furnishing  of  arms  to  the 
militia  by  the  General  Government,  are  contained  iu  the  following 
sections  of  the  Ee vised  Statutes : 

Sec.  1661.  Tbe  annoal  sum  of  two  huudred  thousaud  dollars  is  appropriated,  to  be 
paid  oat  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the  purpose  of 
providing  arms  and  equipments  for  tbe  whole  body  of  the  militia  either  by  purchase 
or  maDuJacture,  by  and  on  account  of  the  Uuited  States. 

8ec.  1667.  All  the  arms  procured  in  virtue  of  any  appropriation  authorized  by  law, 
for  the  purpose  of  providing  arms  and  equipments  for  the  whole  body  of  the  militia 
of  the  United  States,  shaU  l)e  annually  distributed  to  the  several  States  of  the  Unioa 
according  to  the  number  of  their  Representatives  and  Senators  in  Congress,  respect- 
ively ;  and  all  arms  for  the  Territories  and  for  the  District  of  Columbia  shall  be 
annually  distril^nted  in  such  quantities  and  under  such  regulations  as  the  President 
may  prescribe.  All  such  arms  are  to  be  transmitted  to  the  several  States  and  Terri- 
tories by  the  United  States. 

Skc.  1670.  Tbe  Secretarv  of  War  is  authorized  and  directed  to  distribute  to  such 
States  as  did  not  receive  the  same  their  proper  quota  of  arms  and  military  equipments 
for  each  year  from  eighteen  hundred  and  sixty-two  to  eighteen  hundred  and  sixty- 
nine,  nnder  the  provisions  of  section  sixteen  hundred  and  sixty-one :  Providedj  That 
in  the  organization  and  equipment  of  military  companies  and  organizations  with  such 
arms  no  discrimination  shall  be  made  between  companies  and  organizations  on  account 
of  race,  coloi,  or  former  condition  of  servitude. 
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The  provisions  of  the  above-named  sections  have  been  taken  from  the 
act  of  April  23, 1808,  ch.  55 ;  the  act  of  March  3,  1855,  ch.  1G9 ;  and  the 
act  of  March  3,  1873,  ch.  282. 

•B^  the  first  of  those  sections  (sec.  1661)  an  annual  appropriation  is 
made  "  for  the  purpose  of  providing  arms  and  equipments  for  the  whole 
body  of  the  militia."  The  next  section  (sec.  1667)  provides  for  an 
annual  distribution  among  the  several  States  and  Territories  of  the  arms 
procured  by  means  of  such  appropriation.  It  requires  these  arms  to 
be  transmitted  by  the  United  States  to  the  several  States  and  Terri- 
tories, the  quota  for  each  State  to  be  according  to  the  number  of  its 
Eepresentatives  and  Senators,  and  the  quota  for  each  Territory,  includ- 
ing the  District  of  Columbia,  to  be  according  as  the  President  may 
prescribe.  The  remaining  section  (sec.  1670)  is  only  applicable  to  the 
particular  case  where  a  State  did  not  receive  its  proper  quota  of  arms 
and  military  equipments  for  any  period  from  1862  to  1869.  It  author- 
izes the  Secretary  of  War,  in  that  case,  to  distribute  to  such  State  its 
quota  for  that  period,  subject  to  the  proviso  therein  contained. 

In  none  of  these  sections  adverted  to  is  there  any  provision  which 
expressly  vests  the  property  in  the  arms,  after  their  distribution,  in  the 
States  absolutely;  nor  do  I  find  anything  therein  fro|n  which  such  a 
change  of  ownership  results  by  necessary  implication.  To  get  at  the 
intent  and  meaning  of  the  existing  laws,  with  reference  to  that  point, 
it  seems  therefore  proper  to  recur  to  the  earlier  legislation  on  the 
subject  of  arming  the  militia,  and  particularly  to  that  part  of  it  from 
which  the  provisions  in  the  Revised  Statutes  have  been  taken. 

The  power  of  Congress  to  legislate  on  that  subject  is  expressly  con- 
ferred liy  the  Constitution,  (see  article  1,  sec.  8,  par.  16 ;)  and  the  first 
instance  of  the  exercise  of  this  power  by  that  body  is  found  in  the  act 
of  May  8,  1792,  entitled  *'  An  act  more  eflFectually  to  provide  for  the 
national  defense,  by  establishing  an  uniform  militia  throughout  the 
United  States.''  (1*^  Stat.,  .271.)  There  it  consisted  simply  in  requiring 
each  enrolled  militiaman  to  '^provide  himself"  with  arms  of  a  certain 
description.  (See  1st  section  of  that  act.)  This  requirement  is,  how- 
ever, reproduced  in  the  Revised  Statutes,  (see  section  1628,)  and  it  con- 
stitutes now,  as  it  did  originally,  what  may  be  regarded  the  genc^ral  law 
upon  the  subject  of  arming  the  militia,  the  other  provisions  of  the 
Revised  Statutes  upon  the  same  subject,  to  which  reference  has  been 
made,  being  auxiliary,  and  not  substitutive,  in  their  character. 

Next  followed  the  act  of  July  6,  1798,  entitled  *'  An  act  providing 
arms  for  the  militia  throughout  the  United  States."  (1  Stat.,  576.)  By 
this  act  thirty  thousand  stand  of  arms  were  authorized  to  be  provided, 
at  the  expense  of  the  Government  of  the  United  States,  and  "  sold  to 
the  governments  of  the  respective  States,  or  the  militia  thereof,"  under 
such  regulations  and  at  such  prices  as  the  President  might  prescribe. 
But  its  object  was  only  to  meet  an  immediate  want  then  felt  by  some 
of  the  States,  (especially  the  Southern,)  the  people  whereof  were  gen- 
erally destitute  of  arms,  and  could  not  easily  supply  themselves  there- 
with. It  sought  to  facilitate  the  procurement  of  arms  by  the  latter  to 
a  limited  extent,  by  enabling  them  or  their  respective  States  to  pur- 
chase the  same  from  the  United  States.  The  act  of  April  2, 1808,  author- 
izing the  sale  of  public  arms  to  the  States,  (2  Stat.,  481,)  though  it  does 
not  purport  to  have  been  passed  with  a  view  to  arming  the  militia,  is  of 
a  piece  with  the  act  of  1798,  and  contemplated  similar  objects. 

The  act  of  April  23,  1808,  entitled  "  An  act  making  provision  for 
arming  and  equipping  the  whole  body  of  the  militia  of  the  United 
States,"  (2  Stat.,  490,)  is  the  first  statute  that  contains  provisions  of  a 
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general  aud  permanent  nature  for  furnishing  arms  and  equipments  to 
the  militia  by  the  United  States ;  and  it  deserves  to  be  well  considered 
here,  for  the  reason  that  some  of  the  more  important  of  its  provisions 
directed  to  that  end  are  embodied  in  one  or  two  of  the  sections  of  the 
Revised  Statutes  above  quoted.  The  first  section  of  the  act  is  in  sub- 
stance the  same  as  section  166L  of  the  Eevised  Statutes.  It  appropri- 
ates the  sum  of  $200,000  annually  "  for  the  purpoi*e  of  providing  arms 
and  military  equipments  for  the  whole  body  of  the  militia  of  the  United 
States,  either  by  purchase  or  manufacture  by  and  on  account  of  the 
United  States."*  The  third  section  declares  that  the  arms  procured  in 
virtue  of  the  act  "  shall  be  transmitted  to  the  several  States  composing 
this  Union  and  Territories  thereof,  to  each  State  and  T^erritory,  respect- 
ively, in  proportion  to  the  number  of  the  effective  militia  in  each  State 
and  Territory,  and  by  each  State  and  Territory  to  be  distributed  to  the 
militia  in  such  State  and  Territory,  under  such  rules  and  regulations  as 
shall  be  by  law  prescribed  by  the  legislature  of  each  State  and  Terri- 
tory."   The  rest  of  the  act  is  not  material  in  this  connection. 

The  object  of  the  annual  appropriation  made  by  this  act  is  plainly 
expressed  therein.  It  was  to  provide  arms  and  equipments  for  the  en- 
tiro  militia  of  the  United  States  as  far  as  such  appropriation  would 
enable  this  to  be  done.  That  object  was  contemplated  to  be  carried 
out  partly  through  the  agency  of  officers  of  the  General  Government 
and  partly  through  the  intervention  of  the  State  authorities.  Thus  the 
procuring  of  the  arms,  with  the  means  provided  therefor,  was,  in  the 
first  place,  to  be  done  by  officers  of  the  United  States,  who  were  then, 
to  transmit  the  same  to  each  State  and  Territory  in  proportion  to  the 
number  of  the  effective  militia  thereof ;  whereupon  the  State  and  terri- 
torial authorities  were  to  distribute  the  arms  so  transmitted  to  them 
among  the  militia  in  their  respective  States  and  Territories,  under  such 
rules  and  regulations  as  should  be  prescribed  by  the  local  laws.  Accord- 
ingly, the  States  and  Territories  with  which  arms  were  deposited  under 
this  act  must  be  deemed  to  have  held  them  for  a  specific  purpose  only, 
and  consequently  (regarding  the  subject  from  a  strictly  legal  point  of 
view)  to  have  had  no  right  to  divert  them  from  that  purpose  by  aliena- 
tion or  otherwise.  They  stood  as  it  were  in  the  situation  of  trustees 
charged  with  the  distribution  of  the  arms,  and  had  no  other  property 
thei^eiu  than  such  as  was  necessary  to  enable  them  to  perform  that  trust. 

That  the  States  and  Territories,  in  contemplation  of  this  statute,  were 
to  be  vested  with  a  qualified,  not  an  absolute,  ownership  of  the  arms 
transmitted  to  them,  is  very  manifest  from  its  terms,  which  exclude 
the  idea  that  a  power  to  dispose  of  the  arms,  in  any  manner  and  for 
any  purpose,  such  as  would  be  incident  to  absolute  ownership  alone,  was 
intended,  by  which  the  very  object  of  the  law  ^viz,  the  arming  of  the 
militia)  might  be  frustrated  altogether.  A  similar  view  was  taken  by 
the  Senate  in  1855,  by  which  it  was  then  thought  necessary,  in  order  to 
enable  the  States  and  Territories  to  sell  the  arms  theretofore  distributed 
under  the  act  of  1808,  to  make  provision  therefor  by  statute,  as  impli- 
edly appears  from  the  action  of  that  body  in  passing,  by  way  of  amend- 
ment to  the  army  appropriation  bill  then  pending  before  it,  a  section 
which  provided  "  thart  the  governors  of  the  several  States  and  Terri- 
tories be,  and  they  are  hereby,  authorized  to  sell  to  the  best  advantage 
the  arms  heretofore  distrijDuted  under  the  act  of  April  23,  1808,  and 
invest  the  funds  arising  out  of  such  sales  in  other  arms  more  suitable 
for  the  purposes  contemplated  by  said  act :  Provided^  That  no  arms 
be  so  purchased  or  provided  except  such  as  may  be  of  the  same  de- 
scription and  caliber  as  those  regularly  adopted  and  in  use  in  the  Army 
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of  the  United  States."  This  amendment  was  not  concurred  in  by  the 
House,  on  the  recommendation  of  the  Committee  of  Ways  and  Means, 
and  so  it  did  not  become  a  law.  Yet,  while  the  negative  action  of  the 
House  cannot  with  certainty  be  attributed  to  a  diflferenco  of  view  as  to 
the  power  of  the  States  and  Territories  over  such  arms  under  the  then 
existing  laws,  (for  it  may  have  proceeded  from  a  doubt  as  to  the  expe- 
diency of  the  proposed  measure,)  the  affirmative  action  of  the  Senate 
can  assuredly  be  taken  as  an  indication  of  its  sense  with  respect  to 
such  power,  and  that  was  clearly  this,  that  the  power,  whatever  it  might 
be,  did  not  include  the  right  to  alienate  the  arms  without  the  consent 
of  Congress. 

But  to  look  at  the  subject  from  another  stand-point.  I  have  already 
adverted  to  the  fact  that  the  power  of  Congress  to  provide  for  the  arm- 
ing of  the  militia  is  expressly  conferred  by  the  Constitution.  It  is  not 
maintained  that  this  power  is  exclusively  vested  in  Congress.  It  is 
merely  an  affirmative  power,  and  if  not  in  its  own  nature  incompatible 
with  the  existence  of  a  like  power  in  the  States,  it  may  well  leave  a 
concurrent  power  in  the  latter ;  so  that,  if  Congress  did  not  choose  to 
make  any  provision  for  arming  the  militia,  it  would  be  competent  to 
the  States  to  do  it  in  such  manner  as  they  might  think  proper.  But 
when  once  Congress  has  carried  this  power  into  effect,  its  laws  for  the 
arming  of  the  militia  are  the  supreme  law  of  the  land,  and  all  interfer- 
ing State  regulations  must  necessarily  be  suspended  in  their  operation. 
(Houston  V8.  Moore,  5  Wheat.,  51.)  Now  it  appears  that  in  the  exercise 
of  this  power,  and  with  a  view  to  provide  for  the  national  defense), 
Congress  had  undertaken  to  furnish  arms  for  the  militia  at  the  expense 
of  the  General  Government.  The  kind  and  pattern  of  arms  to  be 
thus  furnished  were  left  to  the  determination  of  the  officers  of  the 
General  Government,  and  hence  such -arms  as  were  procured  and 
transmitted  by  these  officers  to  the  States  and  Territories  for  the 
militia  thereof  must  be  regarded  as  arms  specifically  provided  there- 
for by  the  paramount  law.  This  being  the  case,  is  it  not  obvious 
that  the  State  and  territorial  authorities  could  not  rightfully  exchange 
those  arms  for  others  of  a  different  kind  or  pattern,  and  distribute  the 
latter  to  the  militia  in  place  of  the  former;  or  sell  the  arms  so  pro- 
vided and  invest  the  proceeds  of  the  sale  in  other  property  which 
such  authorities  might  conceive  to  be  more  needful  to  promote  the 
efficiency  of  the  militia?  In  either  of  these  cases  the  action  of  the 
State  and  territorial  authorities  would  manifestly  be  in  direct  collision 
with  the  supreme  law  of  the  land. 

Still  it  is  to  be  observed  that  the  statute  under  consideration  made 
no  provision  for  any  accountability  to  the  United  States,  in  regard  to 
the  disposition  of  the  arms,  after  their  delivery  to  the  State  and  terri- 
torial authorities.  When  that  took  place  the  control  of  the  officers  of 
the  General  Government  over  the  arms  ceased ;  and  whether  the  future 
destination  or  use  of  the  property  was  consistent  with  the  desigu  of 
the  statute  depended  wholly  upon  the  good  faith  of  the  States  and 
Territories  themselves.  Practically,  then,  they  might  do  what  they 
pleased  with  it,  though  the  disposition  made  of  it  by  them  should  de- 
feat the  ends  of  the  statute ;  for  no  way  existed,  as  I  conceive,  to  com- 
pel the  execution  of  the  trust  devolved  upon  them. 

By  the  seventh  section  of  the  act  of  March  3,  1855,  (10  Stat.,  639,) 
the  annual  distribution  of  arms  to  the  States,  which,  under  the  act 
of  1808,  was  made  in  proportion  to  the  number  of  the  effective  mili- 
tia thereof,  was  required  to  be  made  according  to  the  number  of  their 
Representatives^  •AwOL^'iw^'^w^iw  Congress,  respectively  J  and,  in  regartl 
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to  the  Territories  and  the  District  of  Columbia,  the  arms  were  by  the 
same  section  reqaired  to  be  distributed  in  such  quantities  and  under 
such  regulations  as  the  President  in  his  discretion  might  prescril>e. 
These  provisions  are  substantially  embodied  in  section  1667  of  the  Re- 
vised Statutes.  They  modity  the  previous  law  no  further  than  to  intro- 
duce a  new  basis  for  making  distribution  of  the  arms  to  the  States  and 
Territories,  which  thenceforth  took  the  place  of  the  one  originally  pre- 
scribed. 

Thus  the  law  remained,  touching  the  transmission  of  arms  to  the  sev- 
eral States  and  Territories  for  the  militia,  up  to  the  time  of  the  adoption 
<5f  the  Revised  Statutes ;  and  I  discover  nothing  in  the  provisions  of 
the  latter  indicative  of  an  intention  on  the  part  of  Congress  to  clothe  the 
States  with  any  right  of  property  in  the  arms  thereafter  to  be  trans- 
mitted to  them,  other  or  different  from  that  which  they  had  in  the  arms 
theretofore  deposited  with  them.  The  purpose  of  the  annual  appropri- 
ation thereby  provided  is  the  same  precisely  as  was  that  of  the  similar 
appropriation  provided  by  the  statute  formerly  in  force,  viz,  to  furnish 
arms  for  the  militia.  The  basis  upon  which  the  arms  are  to  be  distrib- 
uted to  the  States  is  likewise  the  same  as  that  previously  established,  (i.  e, 
by  the  act  of  1855,  cited  above ;)  and  they  are  required  to  be  transmitted 
to  the  several  States  by  the  United  States.  It  is  true  that  in  the  Re- 
vised Statutes  there  is  no  clause  expressly  directing  the  arms  to  be  dis- 
tributed by  each  State  to  the  militia  thereof,  as  there  was  in  the  former 
statute ;  but  the  omission  to  insert  any  such  clause  therein  is  not  to  be 
understood  as  signifying  an  intent  to  relieve  the  States  from  that  charge. 
The  inference  necessarily  follows,  from  the  declared  purpose  for  which 
the  appropriation  for  procuring  the  arms  is  made,  that  they  are  to  be 
transmitted  to  the  States  for  distribution  among  the  militia,  and  for  that 
object  solely ;  and  an  express  direction  to  that  efiect  not  being  therefore 
.  really  needed,  it  is  probable  that  for  this  reason  none  was  inserted. 

Viewing  the  provisions  of  the  Revised  Statutes  above  quoted  in  con- 
nection with  the  previous  legislation,  I  am  unavoidably  brought  to  the 
conclusion  that,  in  contemplation  of  those  provisions,  the  arms  trans- 
mitted to  the  States  thereunder  are  to  be  held  by  them  for  a  specific 
purpose  only,  which  is  pointed  out  therein  ;  that  they  therefore  become, 
strictly  speaking,  invested  with  nothing  more  than  a  qualified  property 
in  such  arms ;  and  that  they  cannot,  as  a  matter  of  right,  and  without 
thereby  interfering  with  the  regulations  of  Congress  on  a  subject  over 
which  its  authority  is  necessarily  paramount,  make  any  disposition  or 
use  of  such  arms  which  defeats  the  purpose  referred  to,  though,  if  this 
should  be  done,  there  would  seem  to  be  no  remedy  without  further  legis- 
lation by  Congress. 

In  answer,  then,  to  the  question  propounded,  I  have  the  honor  to 
state  that,  in  my  opinion,  the  States  do  not  by  the  existing  laws  have 
"  the  right  of  property  in  the  arms  issued  for  arming  the  militia,"  if  an 
absolute  right  of  property  is  there  meant ;  and  that  they  derive  no  au- 
thority under  those  laws  to  sell  or  dispose  of  such  arms  at  their  pleas- 
ure. As  I  have  already  observed,  the  statute  makes  no  provision  for 
any  accountability  whatever  to  the  General  Government  respecting  the 
disposition  of  the  arms  when  they  have  once  been  delivered  to  the 
States,  Congress  having  seen  fit  to  leave  it  entirely  to  the  good  faith  of 
the  latter,  after  the  delivery  takes  place,  to  carry  out  the  purpose  con- 
templated in  furnishing  the  arms. 

In  regard  to  the  actual  case  here  presented,  which  concerns  a  part  of 
the  quota  of  arms  due  the  State  of  Virginia,  I  may  add  that  the  dis- 
position of  the  revolvers  hereinbefore  mentioned  recently  sought  to  be 
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made  by  the  autborities  of  that  State  would  clearly  have  been  anwai- 
raated  by  the  existing  laws  of  Coogress  on  the  subject  of  armiag  the 
militia.  It  was  aocoTdiogly  very  proper  for  the  Chief  of  Onlaauce  to 
withhold  the  delivery  of  the  revolvers  to  the  parties  to  whom  the  orders 
issued  therefor  bad  been  assigDod.  He  could  not,  nuder  those  laws, 
recognize  any  right  in  sach  parties  to  the  revolvers.  But  the  arms  can- 
not be  indefinitely  withheld  from  the  State ;  the  statute  requiring  them 
not  only  to  be  annually  distributed,  bat  to  be  transmitted  to  it  by  the 
General  Guverumeat.  After  this  is  accomplished,  the  officers  of  the  lat- 
ter have  nothing  further  to  do  with  the  arms  so  transmitted. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  H.  WILLIAMS, 

Attomeg- General. 
Hon.  W.  W.  Belknap, 

Secretary  of  War. 


APPENDIX    W. 


Artesian  icell  at  Benicia  arsenal. 

Benicia  Absenal, 
.    Beniciaj  Cah^  August  14,  1S77. 
To  the  Chief  of  Ordnance, 

yVa^shington^  D,  C: 

Sir  :  I  have  the  honor  to  submit  for  your  consideration  the  fifth 
annual  report  of  the  work  performed  in  boring  an  artesian  well  at  this 
arsenal ;  it  embraces  all  the  operations  which  have  transpired  between 
July  1,  187C,  and  June  30,  1877,  inclusively.  The  progress  made  in 
boring  the  well  has  been  good,  the  only  drawback  encountered  being 
the  insufficiency  of  the  appropriation.  ''Money  is  the  sinew  of  war," 
and  it  is  certainly  the  muscle  of  work ;  the  want  ot  it  can  put  a  straight- 
jacket  on  the  best  efforts  and  this  deficiency  which  has  been  experi- 
enced more  especially  toward  the  end  of  our  work,  will  certainly  cost 
the  Government  something  in  the  future. 

If  the  7-inch  pipe  could  have  been  used  until  it  became  a  fixture,  a 
flowing  well  might  have  resulted  with  but  a  small  expenditure.  Unfor- 
tunately the  use  of  this  pipe  had  to  be  resigned  before  there  was  any 
necessity  for  relinquishing  it,  owing  to  the  want  of  money  to  prosecute 
the  undertaking. 

As  I  have  already  stated,  it  is  very  hazardous  to  venture  on  any  con- 
jectures in  reference  to  the  success  or  disappointment  to  be  encountered 
in  such  work.  Our  progress  is  through  a  '*  terra  incognita^  in  entering 
on  which  we  cannot  avail  ourselves  of  the  knowledge  of  others,  as  none 
have  penetrated  to  the  same  extent  as  ourselves  into  the  virgin  bosom 
of  the  Pacific  soil.  We  must  therefore  earn  our  own  experience  and  be 
content  to  serve  as  a  guide  to  our  imitators.  Our  experience,  as  far  as 
we  are  concerned,  is  like  the  stern  light  of  a  ship,  which  illuminates  the 
past  track,  but  does  not  shed  any  particular  radiance  on  the  path  in 
advance.  Our  work  \ras  pursued  at  first  with  the  confidence  of  new 
miners,  and  with  glowing  anticipations  of  success,  but  the  reverses  and 
accidents  encountered  daily  in  the  years  '75  and  '76,  have  toned  down 
the  concert  pitch  of  enthusiasm  to  a  systematic  persevering  and  uphill 
pull. 

This  report  can  boast  of  one  advantage  over  that  of  last  year.  It 
contains  an  account  of  decided -progress  toward  the  center  of  the  earth, 
and  that  a  third  stream  of  water  has  been  reached.  This  last  is  one  of 
the  few  anticipations  expressed  in  former  reports  that  have  proved  cor- 
rect. I  submit  below,  in  detail,  the  work  accomplished  each  month,  but 
cannot  enumerate  the  accidents  which  have  retarded  it  from  time  to 
time. 

Last  year's  report  left  the  well  in  the  following  condition :  It  was  piped 
with  an  11-inch  pipe  200  feet,  then  with  a  9-inch  pipe  557  feet,  and  then 
an  S-inch  pipe  reached  from  surface  of  ground  to  a  depth  of  959  feet ; 
below  this  last  pipe  the  well  being  bored  out  to  a  diameter  of  7|  inches, 
for  a  depth  of  i;31  feet  8  inches,  making  a  total  depth  of  1,093  feet  8 
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inches.  This  lower  portion  of  the  welF  was  not  piped,  bnt  the  7-incb 
pipe  was  already  made  and  prepared  for  lowering  into  the  well,  and  we 
were  only  waiting  to  hear  that  an  appropriation  for  this  work  had  been 
made  by  Congress  to  continue  it. 

Tha  7-inch  pipe  had  been  placed  in  the  well  last  year,  but  was  with- 
drawn on  account  of  breakage,  and  it  was  known  that  many  pieces  of 
iron  were  at  the  bottom  of  the  well,  which  were  the  results  of  accidents 
already  enumerated  in  my  last  report. 

The  work  was  resumed  this  year,  as  soon  as  it  was  ascertained  that 
funds  were  available  for  this  purpose,  on  the  25th  day  of  July.  The 
well  was  gauged  to  a  distance  of  1,030  feet  with  a  cylinder  gauge  7J 
inches  in  diameter.  This  gauge  passed  freely  down  to  this  distance, 
which  was  71  feet  below  the  bottom  of  the  Siiich  pipe.  On  lowering 
the  pump,  it  was  found  that  the  well  was  filled  by  the  debris  from 
caviugs  to  a  depth  of  63  feet  8  inches.  It  was  attempted  to  c\e^v  this 
space  out,  but  it  filled  in  as  soon  as  any  of  the  loose  sand  was  removed^ 
and  no  progress  could  be  made  unless  the  pipe  followed  the  drill  and 
pump'closely.  The  pipe  was  then  lowered,  and  in  the  few  remaining 
days  of  the  mouth  433  feet  were  inserted  in  the  well. 

The  first  ten  days  of  August  were  occupied  in  attaching  new  sections 
of  pipe  and  lowering  it,  until  the  pipe  rested  on  the  debrU  at  the  bo^ 
torn  of  well.  The  pump  was  then  used,  but  could  not  remove  any  por- 
tion of  this  filling,  which  had  become  hard,  and  it  was  found  necessary 
to  use  the  drill,  without  the  side  cutter,  however,  to  loosen  it,  so  that  it 
might  enter  the  pump.  All  through  this  mass  of  sand  and  broken 
pieces  of  shale  were  found  pieces  of  the  old  7inch  pipe,  and  these,  as 
they  would  not  enter  the  valve  of  the  pump,  had  to  be  removed  by  the 
kit  extractor,  as  they  were  successively  uncovered  by  the  gradual  re- 
moval of  the  conglomerate  which  covered  them.  One  of  the  pieces  con- 
sisted of  a  mass  of  sheet-iron  hammered  together  by  the  former  nse  of 
the  drill,  and  weighing  15  pounds  in  the  air.  Six  days  were  employed 
in  this  month  in  mending  machinery,  and  only  sixteen  days  in  boring. 
On  the  25th,  on  lowering  the  scraper,  it  was  stopped  by  pieces  of  iron. 
A  bag  of  sand  was  then  dropped  down  the  well  to  mix  with  these,  and 
after  twenty-four  attempts,  using  scraper,  pump,  and  kit  extractor, 
alternately,  we  succeeded  in  freeing  the  well  from  all  the  iron  exposed 
to  the  action  of  the  tools.  When  it  is  considered  that  it  occupied  one 
hour  and  fifteen  minutes  to  lower  scraper  and  kit  extractor,  each  time, 
the  time  lost  when  the  men  were  working  only  eight  hours  per  day  can 
be  readily  estimated.  The  result  of  this  month's  progress  through  this 
mass  was  only  32  feet,  which  must  not  be  regarded  in  the  principal 
result  of  boring  the  well.  From  the  weight  of  the  iron  extracted  and 
the  depth  bored  through,  it  was  calculated  that  if  the  remaining  31  feet 
of  debris  were  as  rich  in  sheet-iron  as  this  had  been,  then  there  were  still 
some  50  pounds  of  metal  yet  to  be  extracted.  This  iron  working  down 
and  sinking  as  the  well  is  bored  out,  and  the  tools  continually  striking 
against  it  dulls  them  very  rapidly. 

The  first  portion  of  September  was  entirely  occupied  in  trying  to  re- 
move this  metal  from  the  well  without  using  up  the  drills,  which  are  very 
expensive.  Various  expedients  were  tried,  and  inexpensive  tools  used, 
such  as  drills  with  sharp  points,  scrapers,  hooks,  augers  of  different 
shapes,  and  pumps  without  valves ;  but  after  attempting  to  save  money 
by  employing  these  tools  without  accomplishing  the  desired  end,  the 
work  was  resumed  and  the  regular  drills,  pumps,  &c.,  finally  efltected 
our  purpose.  On  the  0th  instant  the  drill  unscrewed  from  the  rods  and 
was  left  in  t\i^  vf^W.    Ow  5«Ionday,  the  11th,  it  was  raised  by  using  a 
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pump  maile  expressly  so  that  the  shauk  of  the  drill  could  pass  through 
the  lower  valve,  which  had  a  very  stiff  spring.  This  pump  was  fastened 
to  the  end  of  the  rods  and  not  to  the  wire  rope,  which  was  generally 
used  with  it,  and  tbe  drill  was  raised  on  the  first  trial.  On  the  2Gth  of 
September  the  old  bottom  of  well  was  reached  by  the  tools,  and  we 
were  now  exactly  where  we  would  have  been  had  we  not  experienced 
tlie  accidents  which  occurred  to  the  7-inch  pipe  last  year.  These  misfor- 
tunes of  last  year  cost  this  year  forty-four  days  of  work  and  an  expendi- 
ture of  $770.  On  this  day,  wben  we  had  left  the  effects  of  the  accidents 
of  last  year  behind  us;  and  the  drill  was  sinking  deeper  than  ever,  an- 
other misadventure  befell  the  well.  In  lowering  the  pipe  the  chain 
which  held  it  had  to  be  slackened  to  allow  it  to  start  on  its  downward 
<;ourse,  with  the  lever.  Suddenly  the  pipe  rushed  down,  and  being 
jerked  back  by  the  chain  when  the  latter  had  taken  up  the  slack,  sev- 
eral rivets  which  held  the  pipe  together  broke,  17  feet  from  the  surface 
ot  the  ground,  and  the  lower  portion  of  the  pipe  sunk  to  the  bottom  of 
the  well,  but  i%  was  ascertained,  by  using  the  gauge,  that  the  pipe  was 
^minjured  below  the  rupture.  The  experience  of  last  year,  which  we 
fully  remembered,  of  the  difficulty  which  attended  the  raising  of  this 
very  pipe,  warned  us  to  resort  to  any  other  expedient  that  could  be 
adopted  before  we  attempted  this  again.  It  was  therefore  determined, 
as  the  break  had  happened  so  near  tbe  top  and  the  greater  portion  of 
the  pipe  was  uninjured,  to  sink  a  shaft  to  the  top  of  the  pipe  in  the  well, 
and  to  connect  the  lower  portion  of  it  with  a  new  section  of  pipe.  This 
accident  was  entirely  unexpected,  as,  in  testing  the  strength  of  the 
rivets  before  use,  we  bad  proved  that  live  of  them  could  sustain  10,000 
pounds.  *The  pipe  weighed  11,500  pounds  in  air,  and  only  9,800  in 
w^ater,  and  each  joint  was  fastened  with  eight  of  these  rivets,' which,  if 
perfect,  should  have  been  equal  to  a  strain  of  16,000  pounds,  or  nearly 
twice  as  much  as  the  weight  of  the  pipe.  Some  of  them,  however,  were 
imperfect,  which  could  not  be  ascertained  on  inspection. 

By  the  8th  of  October  the  shaft  was  sunk  and  curbed  with  plank,  the 
11,  9,  and  8  inch  pipes  were  cut  through  20  feet  from  the  surface  of  the 
ground,  and  tbe  new  sections  of  7-inch  pipe  were  riveted  on ;  the  8-inch 
pipe,  wbich  contained  the  wajter  which  was  struck  at  960  feet  level,  was 
replaced  and  fastened  to  the  portion  in  ground.  Tbe  annular  space  be- 
tween the  11  and  9  inch  pipes  was  filled  with  cement  and  iron  filings,  to 
keep  the  water  of  the  well  in  the  interior  pipes,  the  mixture  used  being 
tbree  parts  of  sand,  two  of  cement,  and  one  of  iron  filings.  This  pre- 
serves tbe  water  already  obtained  from  escaping  into  the  ba^'  through 
tbe  leaking  of  pipes  and  tbe  soil.  Tbe  boring  was  not  resumed  until  the 
16th,  tbe  time  being  occupied  in  securing  tbe  foundation  of  well-tower, 
wedging  the  sills,  retirting  tbe  tioor,  and  making  a  new  tool  to  cut  up 
and  under  tbe  pipe.  Tbis  last  was  necessary,  as  the  lower  part  of  pipe 
had  sunk  to  tbe  bottom,  and  we  could  not  use  under  it  the  regular  side 
cutters  with  whicb  we  worked  down,  as,  to  employ  these  side  cutters, 
room  had  to  be  made  for  them  under  tbe  pipe.  We  attempted  to  bore 
first  without  using  this  tool,  but  our  attempts  were  not  successful.  Tbe 
old  side  cutters  would  not  work  or  cut  away  on  any  side ;  they  could  not  be 
turned,  and  it  was  only  by  using  great  power  that  we  could  draw  them  up 
into  tbe  7-inch  pipe  and  get  them  out  of  tbe  well.  Tbe  causeof  tbis  difficulty 
<ian  be  readily  perceived:  tbe  side-cutter  frame  filled  tbe  i)ipe  to  within 
one-sixteenth  of  an  inch,  and  the  bore  below  tbe  pipe  was  of  the  same 
diameter,  but  it  being  eccentric  with  tbe  i)ipe  caused  an  amount  of  fric- 
tion which  tbe  weight  of  tbe  rods  and  tool,  with  side  cutters  closed  in 
the  descent  of  the  latter,  overcame.    On  raising,  however,  the  power  re- 
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quired  to  close  tbe  side  cutters,  raise  the  weights  al)ov»  meotioned,  and 
to  overcome  l  he  I'rict  ioi),  has  to  be  iucrf  ased  tosuch  a  degree  as  to  threaten 
the  safety  of  the  pipe  and  tool.  It  was,  therefore,  considered  exite- 
dient  to  make  and  nse  this  new  tool  fur  cutting  up  and  under  the  pipe 
before  nsiiig  this  drill  and  these  side  cutters.  To  do  this  required  the 
work  of  four  da.vs  nndor  pipe;  tbe  bore  was  drillfd  down  and  the  tool 
cut  a  space  below  the  pipe  large  enough  to  allow  the  regular  side  cutters 
to  be  workeii.  The  bore  was  enlarged  up  to  within  lesfttban  an  inch  of 
tbe  bottom  of  the  pipe,  and  the  tool  being  then  removed  and  pressure 
applied  to  the  pipe,  the  steel  ring,  with  which  tbe  bottom  of  tbe  pipe 
was  re-enforced,  cut  through  this  inch  easily,  and  the  pipe  was  ready  to 
descend  freely.  This  tool  for  cutting  under  and'up  is  also  called  an  "ex- 
panding-tool,"  and  will  be  referred  to  below  by  this  latter  name,  as  it  was 
employed  frequently  to  effect  another  purpose.    It  consists  of  two  main 


vertical  straps  to  support  cutters ;  two  guide- plates,  H-'«setnl))ed  and  fast- 
ened to  wedge  by  four  rivets,  their  edges  projecting  on  both  sides  hair 
way  over  straps  to  form  grooves  for  the  latter  i  one  inverted  wedge,  with 
two  stay-pins  at  bottom,  fastened  to  a  slide-box  at  top;  two  steel  cutters, 
with  serrated  teeth,  fastened  to  main  vertical  slides  by  seven-eigbtb  inch 
screws ;  two  re-enforcing  straps  above  cutters,  one  on  each  side,  to  as- 
sist in  keepins*iiitlft'cs,\'a"p\a.cev  oae  vertical  fork,  fastened  by  bolt  and 
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nut,  to  move  box  and  wedge,  to  which  a  wire  rope  froin  the  surface  is 
attached.  Tiiis  rope*  enables  the  workman  to  pull  box  aud  inverted 
wedge  up.  The  latter  lies  between  the  main  vertical  straps,  and  when 
raised  expands  them  and  the  cutters  under  the  pipe. 

On  reaching  a  distance  of  1,099  feet  from  the  surface,  the  stratum 
changed  to  that  of  hard  sand-rock,  and  the  tools  immediately  gave  evi- 
dence of  tbis  change.  The  progress  made  this  mouth,  ou  account  of 
the  extra  work  performed,  was  onl^^  10 J  feet. 

lu  November,  as  the  pipe  continued  to  move  freely,  the  number  of 
hours  worked  out  of  the  twenty  four  was  eight,  as  there  was  no  reason 
for  increasing  them  beyond  the  number  prescribed  by  the  Government 
for  a  day's  work.  The  bore  was  deepened  on  the  1st  instant  1  foot  5 
inches;  on  the  15th  instant,  2  feet;  on  27th  instant,  3  feet  3  inches, 
and  on  the  29th  of  the  month,  3  feet  5  inches.  This  increasing  j^rogress 
was  owing  to  thertools  working  better  and  the  nature  of  the  soil,  the  lat- 
ter changing  from  hard  sand-rock  to  sand  and  shale,  and  finally  to  shale. 
This  stratum  of  shale  seems  without  limit  in  extent. 

We  bored  twenty  tour  days  this  month,  only  leaving  one  day  for  re- 
pairs, and  made  excellent  progress.  The  bore  was  deepened  28  feet  8 
inches,  and  the  daily  average  for  eight  hours'jWork  was  1  foot  8  inches.  On 
the  4tli  of  this  month  a  new  difficulty  presented  itself,  which  might  have 
caused  a  serious  accident  if  certain  precautions  had  not  been  immedi- 
ately adopted.  The  7-inch  pipe  is  now  1,100  feet  long,  and  hanging  to  a 
depth  of  960  feet,  free,  within  the  8inch  pipe.  This  was  a  dead  weight, 
nearly  all  of  which  had  to  be  supported  from  above ;  the  friction  between 
the  walls  of  the  well  and  the  149  feet  of  7-inch  pipe  extending  below  the 
8-inch  was  not  sufficient  to  support  the  weight  of  the  pipe;  the  spring 
of  the  pipe  in  this  length  as  it  hung  in  the  well  was  8  inches.  When, 
therefore,  the  pipe  was  loosened  from  its  supports  above,it  appeared  to  de- 
scend, although  the  bottom  of  the  pipe  did  not  move  until  the  pipe  was 
sprung  to  the  above  extent,  and  then  the  weight  of  the  pipe  ovjercame  the 
friction  below  and  it  suddenly  fell  to  the  extent  of  its  spring.  This  drop- 
ping of  the  pipe  for  a  distance  of  8  inches,  weighing  as  it  did  11,000  pounds, 
evolved  a  living  force  which  might  be  sufficient  to  rupture  the  pipe.  To 
guard  against  this  occurrence,  every  time  the  pipe  was  tx)  be  lowered 
the  expanding-tool,  described  above,  was  let  down  into  the  well  below 
the  bottom  of  the  pipe,  the  wedge  was  hauled  up  by  the  wire  rope,  and 
the  side  cutters  thus  pressed  out  and  under  the  pipe.  Then  by  lowering 
the  system  of  rods  gently  the  pipe  sunk  into  the  well,  and  the  sudden 
jerk  which  was  due  to  the  spring  of  the  pipe  was  prevented,  and  the 
injurious  results  which  it  might  have  caused,  avoided. 

This  method  of  piping,  although  occupying  much  time,  had  to  be 
used,  at  least  until  the  friction  between  the  wall  of  the  well  and  the 
pipe  below  the  8-inch  pipe  had  increased  sufficiently  to  bear  the  whole 
weight  of  the  pipe,  so  that  it  could  not  descend  suddenly  any  distance 
after  it  was  started  by  pressure  from  above.  It  takes  one  hour  and  a 
quarter  to  lower  this  tool  into  its  position. 

On  the*llth  the  side  cutters  struck  against  a  bowlder  in  the  side  of 
the  well,  which  broke  them,  and  caused  some  detention  ;  only  7  inches  of 
boring  was  made,  which  was  but  half  the  distance  accomplished  on  the 
previous  day.  Threp  days'  work  carried  the  drill  and  cutters  below  the 
trouble,  and  the  usual  work  of  1  foot  5  inches  was  accomplished.  The 
pipe  gradually  required  more  and  more  pressure  to  start  it  in  its  descent, 
and  ou  the  18th  instant  there  was  no  longer  a  necessity  of  using  the 
expanding-tool  to  check  its  descent.  This  decrease  of  pressure  was  due 
to  the  increase  of  friction,  which  seemed  greater  than  that  which  was 
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tbe  natural  consequence  of  the  increase  of  sarfnce  of  pipe  iti  cootavt 
with  the  earth.  The  pi[>e  was  gauged  and  tbe  well-hole  belotr  it,  and 
they  were  found  straight,  circular,  and  the  latter  necessarily  large 
to  avoid  this  frictiou  if  ])osBibli>,  therefore  there  was  no  fault  iu  tbe 
work.  This  uudiie  increase  of  frictiou  must  be  owing  to  caving  in  the 
well,  which  is  the  unsenn  enemy  of  well-borers,  es)>ecially  when  tbe  axis 
of  the  well  makes  an  acute  angle  with  tbe  lines  of  strara  thi;pugh  which 
it  passes.  In  horizontal  strata  there  in  hardly  any  of  this  caving,  and, 
when  it  does  occur,  it  is  con&ned  to  the  earth  forming  tbe  wall  of  the 
well  itself;  but  in  our  case,  when  the  lajers  are  nearly  vertical,  the  shale 
and  rotten  rock  may  be  brought  by  the  force  of  gravity  for  some  little 
distance  from  tbe  well  into  it.  This  increase  of  friction  and  the  propor- 
tional increase  of  pressure  required  to  move  the  pipe  dowu  proved  that 
it  was  no  longer  iu  suspension,  and  that  it  would  soon  be  necessary  to 
increase  the  hours  of  work,  so  that  the  pipe  might  uoc  become  tixetl. 

The  week  ending  on  the  25th  of  the  mouth  was  very  satisfactory  in 
results.  The  drill  passed  through  alternate  layers  of  shale  and  shale 
mixed  with  sand,  and  no  accident  or  detention  was  experienced.  The 
men  were  boring  twenty-one  hours  and  twenty  minutes,  and  the  dis- 
tance bored  was  U  feet  1  inch.  Tbe  remainder  of  the  time,  t.  e.,  twenty- 
si:  hours  and  forty  minutes,  was  occnpied  ib  cleaning  out  tbe  well  and 
piping.  These  figures  will  couvey  an  idea  of  the  amount  of  time  ex- 
pended in  the  ordinary  occupations  at  the  well,  and  one  will  see  at  a 
glance  that  during  the  most  favorable  progress  of  the  work  the  time 
actually  occupied  in  boring  is  less  than  that  required  for  the  other  oper- 
ations, and  this  extra  time  will  increase  as  the  well  is  deepened. 

At  tbe  end  of  this  month  t^e  engine  and  boiler  could  not  perform  the 
required  work,  and  it  was  found  uecessary  to  substitute  wooden  poles 
for  some  of  the  iron  rods,  thus  decreasing  the  weights  to  be  raised. 
This  substitution  would  multiply  the  chances  of  breakage.  For  alibough 
the  wood  for  these  poles  bad  lieen  carefully  selected,  yet  any  sudden 
twist  or  unexpected  strain  caused  by  tbe  tools  catching  in  tbe  pipe  or 
well  would  certainly  rupture  them;  but  it  was  "  Hobson's  choice,"  for 
there  was  no  money  to  replace  engine  or  boiler.  Before  using  the  poles 
a  precaution  was  adopted,  of  making  a  tool  with  which  they  could  be 
raised  from  the  well  in  case  of  breakage  with  a  loss  of  only  two  or  three 
hours  of  working-time. 
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A  jiaracliute  of  ►ole  IcHtUlT,  nearly  tilling 'Hlt'tbi'  pipe,  was  fastened 
to  tbe  upper  end  of  llje  iron  rnds,  so  tliat  wben  the  |>itles  broke  tbe 
resistamre  of  water  >ig.iinst  it  Jia  tlie  tools  and  rods  sank  would  bnoy 
tbein    np   ant\  \>vvveiix  \\\«i  xotls  or  tools  from  acquiring  ncceleratetl 
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motion,  thus  saving  both  from  injury  in  falling  to  the  bottom  of  the 
well.  This  tool  consists  of  a  rod  to  connect  it.  with  boring-rods,  at 
the  bottom  of  which  is  screwed  an  iron  pipe  to  fit  over  the  top  of 
wooden  poles  that  maybe  broken  in  the  well;  to  this  is  screwed  a 
hollow  iron  cylinder  of  "an  equal  diameter  to  interior  of  pipe;  the  lower 
part  of  it  is  turned  to  an  edge.  In  the  opposite  sides  of  this  cylinder 
are  two  slots  ;  in  these  two  pawls  are  fastened  with  iron  pins ;  the  holes 
for  these  pins  "are  elliptical.  The  pawls  are  kept  closed  by  two  weak 
springs,  which  will  allow  poles  to  pass  up  into  cylinder  and  pipe,  but  slr 
soon  as  the  tool  is  raised  the  pawls  catch  the  pole  between  them  and 
are  forced  down  so  as  to  rest  on  the  bottom  of  the  slots,  which  are  solid. 
The  pole  then  has  to  break  off  or  is  raised  out  of  the  well. 

On  the  last  of  this  month  the  wall  of  the  well  commenced  to  cave, 
which  might  have  been  expected  from  the  soft  character  of  the  stratum 
through  which  the  drill  passed  during  the  latter  portion  of  it.  The  daily 
reports  have  to  be  kept  very  carefully,  as  the  superintendent  each  morn- 
ing, before  commencing  work,  has  to  read  them  over  and  realize  fully 
and  in  every  particular  the  exact  condition  of  the  well  as  he  left  it  the 
night  previous  before  he  undertakes  to  insert  a  tool.  For  instance,  the 
one  for  November  1  reads  as  follows:  "Pumped  four  times,  changed 
side  cutters,  lowered  tools,  and  bored  from  11  a.  m.  to  2.15  p.  m.,  ad- 
vancing 1  foot  5  inches.  Had  to  stop  suddenly,  and  raised  tools  in  pipe, 
because  check-valve  in  feed-pipe  of  boiler  had  broken  oft*  at  the  collar. 
It  was  soldered  on  while  a  new  one  was  being  made.  While  this  was 
being  done,  made  new  piece  for  valve-gear,  which  had  broken  out.  Two 
drills  were  sharpened  at  the  shop.  Then  lowered  pipe  2  feet  6  inches. 
It  had  to  be  started,  but  then  went  down  by  jars.  Used  expanding  tool 
to  hold  pipe  and  prevent  it  from  being  jarred  too  much.  Bored  three 
hours  and  fifteen  minutes.  Strata,  sandy  shale;  depth  of  well,  1,105 
feet  7  inches;  depth  of  pipe,  1,09G;  de'pth  of  well  to  shoulder,  1,102 
feet  3  inches."  Thus  the  exact  condition  of  the  well  was  ascertained  each 
evening  before  quitting  work,  so  that  any  accident  which  occurred  dur- 
ing the  night,  and  the  damage  effected  by  it,  could  be  readily  estimated. 

During  the  last  portion  of  this  month,  as  the  pipe  began  to  require 
more  pressure  to  lower  it  in  the  well,  and  as  the  walls  had  commenced 
caving,  it  was  resolved  that,  in  order  to  keep  the  pipe  in  motion  and  pre- 
vent it  from  becoming  fixed,  the  work  should  be  continued  for  sixteen 
hours  at  a  time,  by  two  gangs  of  operatives,  one  working  from  6  a.  m.  to 
2  p.  m.,  and  the  second  to  10  p.  m.,  changing  every  Sunday.  The 
adoption  of  this  system  kept  the  tools  in  the  well  two-thirds  of  the  time, 
and  the  pipe  only  remained  stationary  for  eight  hours,  and  did  not  be- 
come **  set,"  as  it  is  styled.  The  advancement  of  the  work  was  propor- 
tional to  the  increase  in  the  number  of  working-hours,  as  will  be  readily 
seen  in  reading  the  report  of  work  performed  in  December.  In  case  of 
an  accident  the  most  experienced  of  men  of  both  gangs  worked  until  the 
results  of  it  were  rectified. 

I  would  here  state  the  result  of  our  experience  in  one  respect,  and  that 
is,  that  the  men  who  make  or  repair  tools  should  be  distinct  from  the 
well-borer's  gang. 

We  have  had  to  employ  the  superintendent  of  the  well,  Mr.  E.  Ban- 
del,  to  make  and  repair  t>ools,  as  he  was  the  only  machinist  at  the  arse- 
nal capable  of  performing  this  work  ;  and  while  he  was  thus  employed 
the  work  at  the  well  was  jeopardized. 

In  December  twelve  wooden  poles  were  substituted  for  a  correspond- 
ing length  of  iron  rods,  and  the  engine  immediately  proved  its  appre- 
ciation of  our  consideration.    The  strata  encountered  was  shale,  which 
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changed  on  the  seventh  to  yellow  sand  rock,  and  subsequeutlj  to  blue 
sandstone,  which  is  of  greater  density  than  the  former. 

During  the  first  w'eek  three  hours  were  lost  by  the  pump  escaping 
from  the  workmen  and  dropping  to  the  bottom  of  the  well.  The  be^t 
day's  work  in  the  first  half  of  the  month  was  3  feet  8  inches.  The  12th 
and  13th  instant  were  occupied  in  repairing  the  free-falling  apparatus, 
of  which  we  had  but  one,  on  the  score  of  economy,  when  we  should 
have  had  two  of  them.  xVll  tools  should  be  duplicated  except  the  drills, 
of  which  there  should  be  four  or  even  more. 

On  the  15th  instant  the  well  was  deepened  4  feet  2  inches,  and  on  the 
18th  4  feet  3  inches.  Both  are  excellent  results  when  the  depth  of 
well,  1,179  feet,  is  considered,  and  the  density  of  the  blue  sandstone. 
There  is  one  objection  to  employing  two  gangs  of  men,  namely,  their 
ambition  to  excel  each  other  in  the  actual  progress  made.  The  haste 
consequent  to  this  is  frequently  the  cause  of  a  crooked  bore,  and  then 
the  work  has  to  be  done  over  again,  or  the  pipe,  not  being  concentric 
with  the  bore,  will  become  unavailable. 

On  the  16th  we  commenced  measuring  the  force  necessary  to  push  the 
pipe  down,  by  observing  the  upward  spring  of  the  pipe  when  relieved 
from  this  pressure.  This  was  a  comparative  test  of  the  resistance  of 
the  pipe  to  motion,  and  proved  how  it  increased  daily.  On  the  4th 
instant  three  boring-shifts  were  made,  from  6.05  to  9  a.  m.,  from  1.40  to 
to  4.40  p.  m.,  and  ffom  7.10  to  9.55  p.  m.,  amounting  to  eight  hours  and 
forty  minutes,  which  resulted  in  sinking  the  well  4  feet  4  inches. 

On  the  25th  the  drill  encountered  a  layer  of  very  hard  rock,  and  only 
10  inches  were  made  by  both  gangs.  A  fault  was  discovered  on  the  last 
of  the  month;  the  side  cutters  would  not  pass  through  thepipe  without 
more  pressure  from  above  than  was  deemed  necessary,  and  the  diflBculty 
occurred  especially  at  a  distance  of  1,150  feet  from  the  surface.  On  exani- 
ination  the  pipe  was  found  perfect;  no  break  or  rag  of  metal  projecting 
inwards  or  loose  rivet  could  be  discovered.  The  cylinder-gauge,  bow- 
ever,  showed  a  flattening  of  the  pipe  at  the  above-mentioned  spot  of 
about  one-sixteenth  of  an  iych.  A  shell  with  a  band  around  it  was 
screwed  to  the  end  of  the  rods  and  was  forced  up  and  down  until  the 
pipe  was  ironed  out  to  its  full  dimensions. 

The  progress  made  this  month  was  60  feet  9  inches,  which  was  twice 
as  great  as  that  made  during  the  previous  month,  and  proved  that  the 
gangs  of  men  worked  at  night  as  faithfully  as  they  did  during  the  day. 
The  well  was  piped  1,212  feet  7  inches  from  the  surface  of  ground  to 
within  8  feet  7  inches  of  the  bottom  of  the  well. 

On  the  2d  day  of  January  the  drill  struck  a  bed  of  lime  rock  which 
proved  very  dense,  and  the  sharpening  of  the  drills  retarded  progress, 
as  they  had  to  be  withdrawn  frequently  to  have  others  substituted  for 
them.  On  the  5th  instant,  the  upward  spring  of  the  pipe,  after  the 
pressure  to  push  it  down  had  been  removed,  was  noticed  to  be  one  inch 
and  a  half,  which  was  considered  equivalent  to  not  less  than  12  tons. 
The  daily  progress  was  fair  until  the  21st  instant,  varying  from  2  feet  2 
inches  to  3  feet  8  inches,  without  an  occurrence  of  any  accident  worthy 
of  special  mention,  and  the  difficulty  of  boring  did  not  increase  mate- 
rially, but  the  pipe  continued  to  require  an  increased  pressure  to  move 
it.  The  spring  of  pipe  when  relieved  was  one  and  sixty-two  hundredths 
of  an  inch  and  there  was  danger  of  telescoping  the  pipe.  In  order  to 
prevent  this  diflBculty  from  increasing,  which  it  always  did  during  the 
suspension  of  work,  the  state  of  rest  allowing  time  for  the  soil  from  the 
cavings  to  settle  around  the  exterior  of  the  pipe  and  to  harden,  it  was 
resolved  to  wovk  continually  night  and  day.    This  time-table  was  to  be 
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con  tinned  until  the  pipe  became  fixed^  or  until  the  money  for  this  work 
was  expended.  After  the  above  date  each  gang  of  men  worked  twelve 
hours  at  a  time  and  changed  on  Sunda3^  On  January  22  the  pump 
stuck  fast  in  the  bottom  of  the  well,  and  ten  hours  were  lost  in  extract- 
ing it,  which  was  only  effected  by  main  force,  using  the  heaviest  iron 
rods  and  two  hydraulic  pumps,  each  of  15  tons  .capacity.  The  cylinder- 
gauge  was  then  used,  and  after  ascertaining  that  the  pipe  was  flattened 
in  certain  places,  the  shell  was  forced  down  to  round  the  pipe  out  to  its 
original  shape.  The  tool  for  cutting  under  the  pipe  was  employed  to 
enlarge  bore  beneath  it,  and  the  steel  ring  at  bottom  of  pipe  was  felt  all 
round  with  the  cutters  to  ascertain  that  all  was  free  below  it.  The 
cylinder  gauge  then  reached  the  bottom  of  bore  and  found  everything 
clear  and  the  work  was  resumed. 

On  the  27th  of  this  month,  although  every  precaution  which  could  be 
suggested  was  adopted,  the  spring  of  the  pipe  increased  to  2^  inches, 
and  on  the  29th  it  reached  4  inches.  There  was  no  reason  for  this, 
unless  the  wall  was  caving  more  than  we  had  supposed,  allowing  a 
spall  of  rock  to  fall  under  the  steel  ring.  The  pressure  to  push  the  pipe 
was  used  very  gradually,  and  it  was  expected  every  instant  that  the 
pipe  would  be  broken;  but  finally  it  started  downward,  and  the  spring  of 
pipe  decreasing  the  next  day  proved  that  our  surmises  had  been  probably 
correct.  The  progress  on  the  last  day  of  this  month  was  4  feet  3  inches 
through  shale,  and  the  whole  effect  of  the  month's  work  was  to  deepen 
the  well  71  feet  4  inches.  The  tools  were  working  well,  but  the  pipe  was 
now  in  contact  with  the  earth  for  319  feet  of  its  length,  or  638  square 
feet  of  its  surface,  and  it  was  a  grave  question,  considering  that  the  pipe 
was  made  of  sheet-iron,  how  long  this  power  of  adhesion  to  the  side  of 
the  well  would  be  under  control.  * 

Five  and  a  half  hours  were  consumed  on  February  1  in  lowering  pipe 
a  distance  of  5  feet,  the  chain  which  was  used  being  broken  and  the 
hook  bent  straight.  After  the  pipe  was  started  it  went  down  with  the 
use  of  only  one  hydrau4ic  pump.  Orders  were  given  after  this  for  every 
shift  of  workmen  to  pack  the  pipe  to  insure  its  being  moved  at  least 
once  every  twelve  hours,  and  with  the  view  to  render  the  inertia  ex- 
perienced in  starting  it  less.  On  the  2d  the  drill  struck  a  bowlder  and 
was  broken,  the  gas  which  had  been  coming  up  the  pipe  disappeared, 
and  the  spring  of  the  pipe,  when  relieved  from  pressure,  was  only  3 
inches.  The  strata  became  more  yielding  on  the  next  day,  and  the  pipe 
was  lowered  5  feet  in  three  hours.  Another  bowlder  was  encountered  by 
the  drill  on  the  10th,  and  broke  its  edges  off:  this  was  done  before  the 
workman  at  the  top  of  the  well  was  aware  of  any  difficulty  below.  Al- 
ways as  soon  as  the  presence  of  one  of  these  obstacles  is  ascertained 
the  stroke  is  immediately  reduced,  and,  sometimes^  the  side  cutters  are 
removed  and  the  drill  used  alone  until  the  bowlder  is  perforated,  then 
the  side  cutters  are  again  used  with  a  reduced  stroke  to  enlarge  the  hole. 
The  danger  to  be  guarded  against  in  encountering  a  bowlder  results  from 
its  position  in  the  well-hole,  if  on  one  side  of  the  axis  of  the  bore,  or  its 
being  of  unequal  thickness.  In  either  of  the  above  cases  the  drill  is 
forced  from  its  vertical  position,  and  the  bore  becomes  eccentric  to  the 
portion  above,  and  the  pipe  will  be  bent  in  its  descent.  Therefore,  after 
piercing  one  of  these  stones,  the  bore  has  to  be  gauged  carefully,  and 
often  the  well-hole  has  to  be  straightened  before  the  pipe  can  descend. 
The  bowlder,  in  this  instance,  was  2  feet  thick,  and  impeded  our  progress 
for  several  days ;  below  it  shale  was  found. 

On  the  12th,  when  the  drill  was  being  raised,  the  side  cutters  caught 
underneath  the  pipe  and  the  wooden  poles  broke,  the  iron  rods  and 
tools  falling  to  the  bottom  of  the  well,  but  without  iu^^vt^  \i^  "O^vircc^L^w 
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account  of  the  sole-leather  parachute.    Four  hours  were  lost  in  raisiug 
tools  aud  rods  out  of  the  well.    The  rock  bored  through  the  next  day 
was  very  hard,  and  the  progress  made  by  each  gang  was  small.     Oq 
the  15th  the  screw  of  boring-bar  broke  off,  leaving   the  free-falling 
apparatus  and  tools  in  the  well.    A  hold  on  it  was  easily  obtained,  and 
it  Vras  raised  120  feet,  when  it  slipped.    Its  position  was  a.scertained, 
and  it  was  seized  and  raised  again  several  times  to  different  heights,  es- 
caping each  time.    Finally,  after  six  hours'  work,  it  was  extricated  from 
the  well.    The  rock  passed  through  for  several  days  was  hard  siliceous 
shale,  and    changed  on    the  20th    to  slate,   the  pump   bringing   up 
spalls  of  this  rock  which  had   been  chipped  off  by  the   drill.     The 
drill  worked  to  one  side  through  the  siliceous  shale,  and  the  axis  of 
the  bore  was  not  an  extension  of  the  axis  of  the  pi|>e.     The  bore  had 
to  be  enlarged,  straightened,  and  gauged  before  the  work  could  be  con- 
tinued.   When  the  power  is  employed  at  such  a  distance  from  the  sur- 
face, i.  e.,  1,356  feet,  it  is  very  difficult  to  ascertain  when    the   bore 
commences  to  deviate  from  a  vertical  line,  especially  when  we  consider 
the  elasticity  possessed  by  the  iron  poles.    The  fact  is  demonstrated, 
however,  by  the  result,  and  this  is  the  first  information  we  possess  that 
the  work  is  not  proceeding  properly.    The  progress  made  this  month 
was  79  feet  5  inches.    At  the  beginning  of  this  month,  t.  e.,  on  the  5th 
instant,  knowing  that  the  appropriation  for  this  work  was  nearly  ex- 
pended, I  reported  this  fact  to  the  Ordnance  Office,  and  also  that  when 
the  work  stopped  the  7inch  pipe  would  become  immovable,  and  could 

not  be  used  unless  we  first  raised  it  from  the  well.  We 
had  expected  to  reach  a  depth  of  1,500  feet  with  pipe  of 
this  caliber,  but  this  anticipation  could  not  be  realized 
without  an  increased  expenditure  of  money.  Having 
heard  from  Washington  that  no  funds  colild  be  appro- 
priated for  prosecuting  this  undertaking,  it  was  necessary 
to  determine  how  the  small  balance  on  hand  could  be 
spent  to  the  best  advantage,  and  the  work  was  continued 
for  a  few  days  in  March  while  I  could  decide  this  matter. 
On  the  2d  instant  the  screw  of  boring-bar  was  broken 
in  the  well  as  on  a  former  occasion,  and  this  was  due  to 
the  fact  that  no  space  was  left  between  the  top  of  male 
screw  on  the  bar  and  the  bottom  of  female  screw  on  the 
coupling  of  rod  above,  so  that  when  the  bar  was  screwed 
up  the  surfaces  were  in  contact  and  a  jerk  broke  the 
screw  off  even  with  shoulder  on  bar.  This  was  raised 
successfully  after  repeated  trials,  and  the  work  continued 
night  and  day  until  the  6th  of  the  month.  The  pipe  was 
then  pushed  down  until  it  rested  on  the  shoulder  made 
by  sMe  cutters ;  this  distance  was  1,372  feet  9  inches  from 
surface  of  ground,  and  more  than  a  quarter  of  a  mile  of 
pipe  was  now  in  the  well,  the  bore  being  5  inches  longer  than  the  pipe. 
I  now  determined  to  stop  piping,  the  men  were  dismissed,  and  the  work 
as  heretofore  systematically  performed  was  discontinued.  I  left  the  pipe 
at  this  point  and  concluded  to  use  the  remainder  of  the  money  on  hand 
to  bore  without  side  cutters  in  hopes  of  obtaining  a  third  stream  of  water. 
The  work  was  resumed  on  the  13th  by  the  superintendent,  E.  Baudel, 
and  the  enlisted  men,  working  eight  hours  a  day.  The  time  was  reduced 
but  the  progress  made  continued  good,  for  the  side  cutters  had  been 
abandoned.  The  boring  was  through  strata  of  sandstone  and  shale  until 
the  21st,  when  the  screw  on  the  drill  itself,  below  the  boring-bar,  broke 
off,  leaving  l\\^  drill  in  the  well.  The  cause  of  this  fracture  was  not 
owing  to  an\  \m\)Vi\iLeeWQ\i  m  \\i<i  \siQ\^\iV5it  to  the  want  of  homogeneity 
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in  tbe  stratum  and  the  manner  in  wliicb  the  drill  was  worked.  The  drill 
struck  ou  a  stiolving  stratum  of  hard  rock,  which  made  it  &y  off  to  one 
Bide,  and  if  it  could  have  swerved  a  little  from  the  axis  of  the  boriug-har 
and  well  it  would  not  have  broken,  but,  in  order  to  maintain  tbe  drill 
in  the  center  of  the  bore,  the  boring-bar  was  held  tight  in  the  axis  of  the 
well  by  a  stiff  guide  Just  above  drill,  so  that  the  latter  had  do  plaj ;  tbis 
rigidity  caused  its  fracture,  as  tlie  drill  had  to  keep  straight  or  break. 
Tbe  reductioD  of  weight  of  the  rods  and  toola  by  the  breaking  of  the 
drill  was  only  GO  pounds  and  of  too  trifling  a  character  to  be  perceived 
at  the  top  of  the  well.  Tue  boring-bar  gnidually  worked  its  way  down 
alongside  of  the  drill,  crowding  the  latter  into  the  wall.  The  hardness 
of  the  rock  prevented  it  from  imbedding  itself  entirely,  and  it  lay  in  an 
inclined  position. 

The  work  continued,  and  the  end  of  the  boring-bar  striking  the  side 
of  drill  constantly  with  a  weight  of  5!)0  pounds,  falling  a  distance  of  liO 
inches,  ground  a  hole  into  the  iron  of  which 
the  drill  was  made.  No  progress  being  tuade, 
the  rods  were  drawn  up,  and  tbe  accident  which 
had  occurred  was  discovered.  Its  inclined 
position  prevented  its  being  extricated  until  it 
was  changed.  A  book,  bent  to  tbe  curvature 
of  the  well,  was  made,  lowered  ou  tbe  rods,  and 
turned  autil  its  point  was  between  the  drill  and 
wall  of  well.  By  a  further  turn,  it  brought 
the  shank  of  drill  from  side  of  well  toward  its 
center. 

A  large  pump,  tbe  vjdve  being  removed,  was 
lowered  overdrill,  and  the  mud  aronod  tbe  bot- 
tom of  the  latter  was  rammed  and  packed,  so 
as  to  keep  the  drill  from  again  falling  against 
side  of  well.  This  was  a  necessary  precaution, 
or  the  drill,  when  the  new  tool,  which  can  ' 
called  an  "alligator  tool,"  was  feeling  for  the 
top  of  it,  would  have  fallen  again  to  tbe  wall  of 
the  well. 

Tbe  pump  was  then  withdrawn,  and  the  kit- 
extractor,  by  tbe  impression  made  on  it  by  top 
of  drill,  sliowed  that  tbere  was  a  sufficient  space 
on  tbe  sidesof  the  shank  for  the  jaws  of  tbe  new 
tool  to  get  a  hold.  Tbis  tool,  on  the  second 
trial,  brought  the  drill  out  of  well.  It  consists 
of  aa  iroD  frame,  made  in  the  shape  of  a  large 
tuning-fork,  tbe  shank  of  tbe  fork  having  a 
shoulder  and  screw,  by  which  it  is  fastened  to  i 
tbe  system  of  boriug-rods.  At  the  extremity 
of  the  prong!),  and  riveted  to  them,  is  an  ir 
■    cylinder,  with  a  flaring  bottom  edge  of  t 

same  diameter  as  the  pipe,  which  guides  the  top  of  any  broken  rod  in 
well  up  between  the  prongs  of  the  fork  as  tbe  tool  is  lowered  over  it.  An 
iron  collar  works  on  the  shank  of  the  fork,  and  holds  vertically  two 
long  steel  spriugs,  which  pass  up  the  cylinder,  the  plane  of  these 
springs  being  perpendicular  to  the  plane  of  the  prongs  of  tbe  fork.  The 
lower  inside  edges  of  these  springs  are  cut  into  serrated  surfaces. 

To  use  this  tool,  force  the  serrated  faces  of  springs  apart  and  place  a 
block  of  wood  between  thera ;  screw  the  tool  to  the  rods,  and  lower  it 
into  the  well.  When  the  tool  is  let  down,  the  head  of  the  broken  pole 
in  well  is  guided  by  the  cylinder  between  the  springs.   I'l-ess  down  o^ixwit- 
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ly,  and  the  block  will  be  forced  out  by  the  head  of  the  pole,  and  the 
springs  will  slide  down  as  far  as  the  collar  on  the  shank  will  allow.  In 
pulling  up,  the  teeth  of  the  springs  will  seize  the  sides  of  the  rod,  and 
it  can  be  raised  from  well. 

The  strata  passed  through  this  month  contained  shale  and  sand,  mixed. 
The  average  daily  progress  during  the  first  six  days,  when  the  men  were 
piping  and  working  twenty-four  hours,  was  2  feet  5  inches,  and  during 
the  remainder  of  the  month  it  was  1  foot  7  inches.  The  total  progress 
made  in  boring  the  well  in  this  month  was  31  feet  10  inches. 

In  April  the  work  was  continued  with  the 
enlisted  men,  and  the  strata  bored  through  was 
shale  until  the  9th,  when  hard  sand-rock  was 
struck.  On  the  11th  signs  of  coal  appeared  in  the 
pump. 

The  next  day,  on  reaching  a  depth  of  1,407  feet 
10  inches,  the  well  was  filled  with  in  flammable  gas, 
V  which  burned  with  a  yellow  flame  at  the  mouth  of 
the  well,  and  a  new  stream  of  wate^   was  met 
which  was  filled  with  this  gas.    Specimens  of  this 
water  and  gas  are  now  in  the  hands  of  the  chemist, 
and  his  analysis  of  both  should  form  a  part  of  this 
N    report,  but  I  have  just  received  a  telegram  from 
^  the  Chief  of  Ordnance  directing  me  to  forward  my 
report  immediately,  and  the  results  of  his  labors 


will  be  submitted  in  a  special  report.     The  drill 
^  ^ broke  off  again  in  the  well  on  this  day,  and  many 
iuefl^iectual   efforts  were  made  to  recover  it,  until 
the  appropriation  failed.    In  order  to   use   the 
water  in  this  well  this  summer,  which  is    much 
needed  on  account  of  the  small  amount  of  rain 
which  has  fallen  this  year,  the  deep-well  pump 
was  put  down  200  feet,  and  the  lever  was  at- 
tached to  the  piston-rods.    Whenever  the  water 
is  pumped  a  large  amount  of  gas  comes  np  with 
it,  and  can  be  lighted  at  the  reservoir  nearly  200 
feet  above  the  well,  as  it  issues  with  the  water 
from  the  pipe  which  conducts  the  water  from  this 
well  to  the  former. 
The  condition  of  the  well  is  as  follows:  The  11,  the  9,  and  the  8  inch 
pipes  are  as  stated  in  the  beginning  of  this  report.     The  7-inch  pipe 
extends  1,373  feet  down  the  well,  and  the  bore  of  well  is  1,407  feet  and 
10  inches  deep. 

An  appropriation  is  the  only  thing  that  is  needed  to  insure  a  success- 
ful issue  to  this  undertaking.  All  the  tools  are  on  hand,  and  an  expe- 
rience has  been  bought.  A  company  is  boring  for  coal  15  miles  from 
here  with  a  diamond  drill,  but  their  success  has  not  equaled  that  ob- 
tained at  this  arsenal  with  the  tools  that  have  been  adopted  and  used 
for  the  first  time  in  this  country. 

There  is  no  originality  claimed  for  most  of  the  tools,  as  they  were  ob- 
tained from  Mr.  Kline's  book,  a  German  well  borer,  as  has  been  stated 
before,  but  in  adapting  them  to  our  use  and  in  making  new  ones,  espe- 
cially those  set  forth  in  this  and  my  last  report,  credit  must  be  accorded 
to  Mr.  E.  Bandel,  who  has  been  indefatigable  in  his  efforts  of  mind  and 
body. 

I  am,  general,  very  respectfullv,  jour  obedient  servant, 

J.  MCALLISTER, 
Lientenant  Colonel  of  Ordnance^  Commanding. 
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